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direction or ~~pcrvision iri accordance with a system designed io amm~ that qualified personnel 
properly ginhered and ~valuated the infonnation submined. l3a:scd on my inquiry o{ the person or 
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Introduction 

The purposs of this Stonn Water Pollution Prevention Plan (SWPPP) 1s to satisfy the 
requirement set forth by the Virgnua Stonn.water \fanagerncnl Program (VSMP) Gencnl 
Perrrn t for Discharges of Storm Water from Construction Act1 vi ties (DCRO 1 ), as defined in 9 
V/\.C 25-180-10 et seq The purpose of the S\VPPP 1s to 

1. Identify potential sources of pollutlon, which may reasonably be expected to 
affect the quality of storm water discharges from the construction s1te. 

2 To describe and ensure the implementation of practices which will be used to 
reduce pollutants m storm water discharges from the construction site, and to 
assure compliance w1 th the terms and conditions of the permit 

B Background- General Pennit i\o DCRO 1 

The DCRO l 1s a general permit effective July 1, 2004 with an expiration date of June 30, 
2009. The general peITTi1t governs storm \Vater discharges from construction acuv1t1es that 
cover an area greater than five acres In order for operators to obtain coverage under this 
general penn1t, a Registration Statement (Exh1b1t B) must be submitted to the V1rg1rna 
Department of Conservat10n and Recreation pnor to commencement of construction 
activities. 

The DCRO l allows for the discharge of storm water associated with construction act1v1t1es 
from the date of coverage until the exp1rat1on of the permit. 

In order for the operator to tenrnnate coverage under the DCRO l pen-nit, the operator must 
submit a Notice of Tennination (Exhibit B) \vi thin 30 days of one of the conditions m Part I 
G. 1 being met. Authonzation for the operator to discharge tenrnnates seven days after the 
notice of termination 1s submitted. 

II. SWPPP Requirements 

A. General Requnements 

l. Deadlines 

The SWPPP shall be preparec pr:or to submittal of the reg1strat;on st;:,.temcnt and 
provide compliance with the terms and schedule of the plan begmnmg with the 
initiation of construction activities. 

2 lncoll)orat1on of Other Pi ans 

The SWPPP requirements are fulfilled by incorporating by reference other plans 
developed for this constrnct1on activity, provided that the incorporated plans meet or 

Sturrn. ~Vnter Po!luiion P,·~·1,,-::nr,nn P!r.n 
/-./arnc L--.ount)' 

P r o) c: c r .Na nt e 
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_ .... " 

& •u& &av, 

-··-· ·------ ----.-- hydrocarbon_, __ ·----
··-::r::isol ine Colorless, pale brown or pink f:kn2enc., cth:,•l benzene, 

n~Jydrauli~ oil/~·---- Bro~~iiy p~rroie~;;--... ·-M-1r-1er-;i-l 0-Il-·---·--··1 

I
. . . ·----·· ~twleum hyrir'?carhE.!l___ toluene. xykne, MTBE ____ . 
Diesel fuel Clear, blut-!,'Tcen to yellow Petroleum distillate, oil & j 

.liEt_uid weasc:, nap~lene,xylenes .-
I<:ero~enc Pale ytllou: J1qu1d pt~rrok:um Co_3_l o_i_l_,. p .. etn.lleum. distillales-· 

r-:--·-··- ·--·--.. ·---.. ------- hydro~~!"~9l!___ ____ .. _._ 

· ... ~.· 

\ntifreezt/coolant ---·--- Clc:1:l.r gn::~nJyt.:!low.liqui-d --- Ethylene glycol, propylene d 
glycol, heavy metals (coppc:l', 

zir,c,lc::ad) _____ ··---··-·· 
on Soil particles Soil, sediment . 

. . ~-------· ----

B. Specific Requirements 

l. Sitt.: DescnpLion 

The items required by the Permit regarding site description (P:,rt TI D.l., Exhibit.\) 
can be found in 1he projecL design plans, which art incorporated by refertnce into 1his 
SWPPP. A summary of the required elements is provided in T:,ble 2, with a 
reference to Lhe sheet number in the design plans where che required clement can be 
loca1ed. 

Permit Part 
II D. J ••. 

1

-. ·-.·-·- Lucation 1 

Required l:fcment 

a. 

b. 

C. 

d. 

e. 

C 

-----· ·-·-----·--------·-+----------
Description of construccion activiry ,r-:• )') 

·----- ·---·------+- 0 t:5 
Dcs_c_np-li_o_n _or_c_o1-1s_1n_,c_ti-01_) _sc-·q_u_e_nc_e_o_r_s_o_i l-d~is-·ru_r_b_ir-1g-ac_t_i\i-·i[.)' __ _..__5_A_ __ 
Site area estimatE:s, including limits of soil disturbance .5 3 
Pre -;nd _p_o-st-·CO_n_s-lr_u_c_cio_r_1 _ru_r_10·-f-f .. --o-e_ffi_H_.:·i-en_t_s_·----~---_-_-·-_-_-_-----~=----:5- q-. --~-----.---t 

Existing vegetation at the site 

Description of other potcnrial pot!ution sourcc:s.'~ding vchick-
fuc:ling, Chemical Sloragc:: areas, SanitaT)'_~aste facilities, COnStruCltOO 
debris, liner, etc. 

2 0:_13 
? 

---g-. - Receiving water names, including th~ ulti~ receiving water, and rhe ? 

_______ a_re_~.1_c_x_te.n_t_o_r_w_c_t1_an_d_s_· ----------· -----f-'. 'O 1µ.....;e"'"I ......... .:..:;,....._. 

---h-.h(_.
1 

)---·--S-it_c_n_1a_p_ . _________ --5]3_ _ 
·Drainage pc1tierns, prt an.d posH:onstruc:tion ____ ,_5_S_._fh,t1S'8 

h.(2) •Limi1sofclearing o.; p 
----.. ------· ___ 0. ·-h~1,:1.-5 / 

---~--(-3)-.--- -Ma_.io_r_s_r_ni_c_rurnl and non-srrucnlral controls -----------1--~/ f --f/ro '-/3 .. 
h.(4) -St:ibilization areas, including types of vegetative c(ivcr ~< 'I,? 

....> -t· i-u s-B 
u·--F 

__ f~---
h.(5) -Surface watc:rs,-inch,ding wetlands · 

St()rm W,11(•r l'!lJ!.,rion'Pr,•11,,·111ir"1 Plflri 

tJ om e. {.' o ~ 111 y 
Pro.1ec1 Nam,; 

2H6V152J 
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lJLV 1 'i C.VV'J l'ILlJ lC. • C.'i I II I VUI\ J.JL.OJ.JVI\J.J l 111\ l1V1 I U..JV I UUV..JV 

______ ,'.~~ 6!---~-~~--~-:~-~-1-u.-·a-le_r ~JIS~~~~-Ct.'..l:: O~-oJ..·-it \~a_n_o_u_t~-C-0 ~-l-hc_a_s~~~::~_n_d_r_a;_n_;_gc ___ -~f ··!~ -, 
h Cl) -Existing, and planned: buildings, paved areas c-<--_ip (;-=cj 

--·---+--------·------·-··--· ··--------------- ,---·--~,--?·~-?l~~L-', .J (.JI 
h.(S) -Pt::-nU1ncn1 slc,rm watl:r m,1n~1i>ement facdit1e~ ~- c::" 

:, ,.J 3 
__ -, _i·~:) ~~~~~ material, waste, b•)rTi'.""'• ,,r equipment areas covered by 11_·,e _____ l//l} --· 

·--b-.(-1 c_l) ____ -0_ •. _ih_~_r_r_n_rcnl1cil pollulio;-;ourc,~s (i.iS Je~;c1ibc:tl ii;· C ab0~.;) .. f.jfl4 __ 
1 Dcscriptior{-ofs(ippo;tactivities covered by the Pc:rm.1t:1ncluding any w,1 

'----·- dedicated concrete and asphalt plant~ --~--::!/-(-t~-
/'Artach to this SWPl'P any req11ired elements that are not.found in 1he design plans/ 

2. Controls and Measur~s 

Thi: Permit requires the implementation of various types of controls and measures 
that are irnpleml.:nl1.:d to conrrol pollutants in stomi water discharges from the project 
site. The Permit specific.illy reguirc:s the implementation of erosion and sediment 
control practices (both structural and non-strucrural), storm water management 
practices, and specific other controls to reduce pollutants. All E&S and SWM/BMP 
contrnls emplayc::d in this project were selected to meet and/or excf.:cd State and local 
n.:quiremc::nts and are detailed in the referenced design plans. 

Several requirements of th<.: Pl.'.rmit re1ating to controls (Pa11 JJ D. 2., Exhibit A) are 
not included in the referenced design plans. A description of all tht: rc:quired items 
(including E&S and SWM/BMP) is presented bt:low, along with how they are 
addressed in this SWPPP: 

a. Erosion and Sr::d1mc:nl Control 

The design plans for this proJect contain dclailed information regarding erosion 
and sedimc:nt controls used in this proJect. Specifically E&S conrrol mt:asures 
can b<.: found on Sheds??-?? of??. 

b. SWM/BMP's 

The design plans for this project contain detailed information regarding 
SWMiBMP controls used in this project. Specifically Stormwaa.:r Management 
Control Mea!>ures can be found on Sheet?'?-?? of??. 

c. Fuels and Oils 

(i) On-site vehicle refueling will be conducted in a ded1cate;:d 
location away from. acces~~ to surface waters. Since the. 
location of fueling activities will periodically mov<.: during 
consrruction, the design plam: do nN contain a 5pecific 
location. For each phase ()f work a location will be 
determined in the field and noted in the Site lnspc.:ction 
Log (Exhibit B). Containmcnl berms will be located 
adjacent to the refueling area that \vill contain any 
inadvcrtcm spills until they cart be cleaned up. Any on-~;ite 
storage tanks will have a rneans of secondary containment. 
ln the event of a spill, it will be cleaned up immediately 

5 I LJ r "' W a ( e r l' " I I u t , o n l' , ,~ v t! 11 t i r, n (' I 11 ,, 

Nrir11e Co""'Y 
2H6Vl 522 ?rojr!Ci Nr1mc 
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d Solid \\'aste 

and the material, including ar:y contaminated soii, wdl be 
disposed of according to all federal, state, and !Deal 

regulations 

(11) :\ii vehicles on site ,v1ll be 1T10nitored for leaks and receive 
regular preventativ·e maintenance to reduce the chance or 
leakage 

( i 11 J PetTo!eum proouu-; w11i L,e s,c,rcd ,;. 

containers, which are clearly labeled. 

(1v) Spill kits will be included \Vith all fueling sources and 
maintenance activities 

(v) A.ny asphalt substances used onsite will be applied 
according to the manufacturer's recommendation. 

No solid materials shall be discharged to surface water. Solid materials, including 
buildrng rnater1ab, garbage, and debris shall be cleaned up daily and deposited 
into dumpsters, which \vill be periodically removed from the site and deposited 
into a landfill 

e. Ferti l1zer 

(1) Fertilizers will be applied only in the minimum amounts 
recommended by the manufacturer. 

(11) Fertilizers will be worked into the soil to limit exposure to 
storm water. 

(111) Fertilizers will be stored in a covered shed and partially 
used bags ,vi!! be transferred to a scalable bin to avoid 
spil Is 

f Pamt and other Chemicals 

(1) All paint containers and curing compounds will be tightly 

sealed and stored when not required for use. Excess pamt 
will not be discharged to the storm sewers, but will be 
properly disposed according to the manufacturer's 
mstruct1ons. 

(11) Spray guns will be cleaned on a removable tarp. 

(i11) Chemicals used on-site are kepl in smaii quantrnes and 

stored m closed containers undercover and kept out of 
direct contact with storm water. As with fuels and oils, 
any inadvertent spills will be cleaned up imrnediately and 
disposed of according to federal, state, and local 
regulations. 

S(orrn vi··ater Fu!:u.11,;·n Prcvenl!O"! Plan 
1,; a m e C u u ,1 1 y 

Pro;eet Nrne 2H6V1007 



g. Concrete 

(1) Concrete trucks ,\dl nr)t he alim,ed :o ,,ash out or 
dischJrge sw-plus concrete or drum wash \\·alcr c:1 the site. 
except ma ly dcs1gr,a:cd concrete disposal uea 

(u) Form release oil used for decurzitt'Je stnnev,ork "'ill be 
appi1ed O'.er a 1e1 c:c,·,c~~d with an absorbent material l<• 

coilect excess fluid The ab:-.~1i'bt:-1t rnaien,1! '.\:Ii he 
replaced and disposed of properly when saturated 

h WaterTestmg 

When testing/cleaning of water supply lines, the discharge from the tested pipe 
will be collected and conveyed to a completed stonn water pipe system for 
ultimate discharge mto a sed1mentat10n basm or SWM!BMP facility 

1. Sanitary \.Vaste 

Portable lavatones are located on-site and are serviced on a regular basis by a 
contractor. They will be located m upland areas away from direct contact with 
surface waters. Any spills occumng during serv1cmg will be cleaned up 
immediately, mcludmg any contaminated soils, and disposed of accordmg to all 
federal, state, and local regulations 

J Grading and E&S Activities 

A record of the dates when maJor grading activities occur, when construction 
activities temporanly or permanently cease on a portion of the site, and when 
stabilization measures are mit1ated shall be mamtained and mcluded m Exhibit C 
of SWPPP. 

3. Spills 

Oil, chemical or other hazardous substance spills m excess of reportable quantities, m 
accordance with Part I E of the Permit (Exhibit A), will be reported to the 
Department of Conservation and Recreation m accordance with Part [II G. of the 
Perrrnt as soon as the discharge 1s discovered, but no later than 24 hours. A 
reportable quant1t)' of 011 1s defined as a discharge to a surface water that causes a 
sheen, discoloration, and/or an emulsion. Rep01is will be made to the followmg: 

Department of Consen:ation and Recreation 
1(804) 786-3998 (Lee Hill) 

Virgm1a Department of Emergency Management 
Emergency Operations Center (EOC) 
Phone: 1-(800) 468-8892 

Matenals and equipment necessary for oil or chemical spill cleanup will be kept m 
the temporary matenal storage trailer onsite. Equipment will include, but not be 
l1mite<l to, brooms, dust pans, mops, rags, gloves, goggles, kitty litter, sand, saw dust, 
and plastic and metal trash containers. 

SI o r n, W a ! e r Po I I u I I o n P re v r' n I , o 11 P I a n 
Name Coun/y 
P r o J e c t ,V a nt e 

2ll6VJ 008 



SWPI'P. _i\ppro;mate measures must be taken to ensure that pollut:on prncnlion 
measures for the non-storrn \.\ ater cornponent of the discharge are 1mpkmenlc'.d The 
,1u11-~tonn '~"-'Qt:_::r d1:;ch2rgcs a~soci~~ed ""ilh th1::; prdjCCt ident1f1ed at il11s L11r1e are 

a \\'ater lrne tcstmg 

b (,Vat uscec1 

Contmctor Cert1 ficat1on 

All contractor's and;or sub-contractors v.ho have respons1bil1ty for implementing and 
ma1nta1rnng the controls identified m this SWPPP must s1g11 the cer1iiicat1on 
statement contamed m Exh1b1l E. The person signing the cernficat1on must meet rhc 
s1gnator; requirements, as presented m Part III K of the Permit (Exh1b1t A) The 
cert1fi,:at1ons must be mamtamed as part of the S\VPPP. 

2H6Vl009 
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COMMONWEAIL:fl! of \lJR(lINli\ 
DEB.4RT!HENT OF EN\'IRONAlENTAL QUALITT 

Vv Taylue ~.1urphy, J1. 

Secretary of Natural Resources 

Mr. John S. Snyder 
K. Hovnanian at Prince William, LLC 
16557 Sparkling Brook Loop 
Dumfries, VA 22026 

Northern Virginia Regional Office 
i 3':!0 l Cnw. n Coufl 

\Voodbridge VA 22l91 l45.'\ 
t703J 583-3800 /cl\ (703) 583-.18Ui 

Vv''vvvv.dcq.stJtc. va.us 

October 27, 2004 

Subject: Constrnction Storm Water General Permit No. VAR101439 
Four Seasons at Historic Virginia - Prince William County 

Dear Mr. Snyder: 

KubGtL (J. Burnley 
D1rt:2iur 

; _er __ ,_ .~ c,. _. 
JCl!ClY £\. .• _1tt...·G1,'l 

Regional Dt;ccwr 

We have received your complete Registration Statement and have determined that this project is eligible for coverage 
under the VPDES General Permit for Storm Water Discharges from Construction Sites. A copy of this Permit is 
enclosed. The effective date of the General Permit is July l, 2004 and the expiration date is June 30, 2009. This 
project's date of coverage is July l, 2004. Please read the pennit carefully, as you are responsible for meeting all permit 
conditions. 

A Notice of Termination Fom1 has also been enclosed. If at any time you no longer require coverage under the General 
Permit for Construction Storm Water, you may submit the Termination Fonn to this office for processing. 

Should you have any questions, please feel free to contact Amy Taylor at (703) 583-3852 or by e-mail at 
agtaylor@deg.virginia.gov. 

Respectfully, 

Thomas A. Faha 
Water Permits Manager 

Enclosure: Storm Water Construction General Permit 
Termination Form 

CC. Prince Wiiiiam County 

2H6V1012 



DEPARTMEt..JT OF ENVIf?O!vMENTAL C)UAUT\:' 

General Permit No.: VAR101439 

Effective Date: July 1, 2004 
Expiration Date: June 30, 2009 

GENERAL PERMIT FOR DISCHARGES OF STORM WATER 
FROM CONSTRUCTION ACTIVITIES 

AUTHORIZATION TO DISCHARGE UNDER 
THE VIRGINIA POLLUTANT DISCHARGE ELIMINATION SYSTEM 

AND 
THE VIRGINIA STATE WATER CONTROL LAW 

In compliance with the provisions of the Clean Water Act, as amended, and pursuant to the State Water 
Control Law and regulations adopted pursuant to that, operators of construction activities (those sites or 
common plans of development or sale that will result in the disturbance of one or more acres of total land 
area) with storm water discharges from these construction activities are authorized to discharge to surface 
waters within the boundaries of the Commonwealth of Virginia, except those specifically named in board 
regulation or policies which prohibit such discharges. 

The authorized discharge shall be in accordance with this cover page, Part I - Discharge Authorization and 
Special Conditions, Part II - Storm Water Pollution Prevention Plan, and Part III - Conditions Applicable 
To All VPDES Permits as set forth herein. 

2H6V1013 



Part I: Administrative Criteria 

.~ copy of the approved plan and a record of at! inspections !S 1naL':.tair1ed for e3ch land 
development proJtCL 

Evidence of approval of all necessary pemuts is present 

All SW1v1 facilities have a maintenance plan/agreement, vvhich identifies the ovmer and 
the responsible party for carrying out the maintenance plan. 

SW1v1 program has been integrated with other local programs requiring compliance prior 
to construction authorization (e.g. erosion & sediment control, Chesapeake Bay, flood 
insurance, flood plain management, etc.). 

Ordinance 

Identify the plan-approving authority and other positions of authonty \Vi thin the program. 

Include the regulations and technical criteria to be used in the program 

Designate design standards to be used in plan review and inspection ( e g , VS\VMH, 
local manual, etc.). 

Include procedures for the submission and approval of plans 

Include procedLn-es for the issuance of pem1ils. 

Include procedures for the monitoring and inspection of land development projects. 

Identify the party responsible for conducting inspections and maintenance of permanent 
stonnwater management facilities. 

2H6V1014 



Part II: Technical Criteria 
** Denotes components that are rcqu!fed by the Virginia Stonnwatc; :V!anagemcnt Lavi or 
Regulations 

General Critei-ia * * 

Flooding and channel erosion Llnpacts to receiving strcarns due to land developrnent 
projects is calculated at each point of discharge from the dewloprnent project and ,;uch 
includes any runoff from the balance of the watershed, whJCh also contributes to that 
pomt of discharge. 

l11e specified design storms is defined as either 
24-hour stonn 

Storm of critical duration that produces .. the greatest required storage volume at the 
site, when using a design method such as the Modified Rational Method. 

For purposes of computing runofl~ all pervious lands in the site are assumed prior to 
development to be in good condition (if the lands are pastures, laV>rns, or parks), with 
good cover (if the lands are \voods), or with conservation treatment (if the lands are 
cultivated); regardless of conditions existing at the time of computation. 

Construction of SVvM facilities or modifications to channels complies with all applicable 
laws and regulations. 

Impounding structures that are not covered by the Impounding Structure Regulations ( 4 
VAC 50-20-10 et seq.) are engineered for structural integrity during the 100-year stonn 
event. 

Prc-deveiopment and post-development runoff rates are verified by calculations that are 
consistent with good engineering practices. 

Outflows from SWM facilities are discharged to an adequate channel, and velocity 
dissipators are placed at the outfall of all S\VM facilities and along the length of any 
outfall channel, as necessary to provide a non-erosive velocity of flow from the basin to a 
channel. 

SWM criteria are applied to proposed subdivisions as a whole. Hydrologic parameters 
reflect the ultimate land development and are used in all engineering calculations. 

Construction of SWT'v1 impoUIIdment structures within a FEiv1A designated 100-year 
floodplain are avoided to the extent possible. Wben th.is is unavoidable, all SWM facility 
construction is in compliance with all applicable regulations under the National Flood 
Insurance Program. 

Natural channel characteristics are preserved to the maximwn extent practicable. 

Land development projects comply with the Virginia Erosion and Sediment Control Law 
no,,--! Dn,--..-,,1,-,t;,,. • ..,,, 
aJlU l'• .. LbUlQtiVil;:). 
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\Vater Quality 
\Vater quality cnteria is 1mplernentcd accordmg to VS Vv1\1R JV AC 3 20- 71 Criter1a 1s 

Performance-based, or 
Technology-based 

Stream Channel Erosion 
Land development projects comply with Mmimum Srandard 19 ( only requirement for 
compliance with stream channel component). 

Plan approving authonty has the ability to require 24-hour extended detention of the 
r:unoff generated by the !-year, 24-h__?ur storm. 

Is there any other design criteria used for stream channel analysis7 

Flooding** 
10-year post-developed peak rate of runoff from development sites do not exceed the l 0-
year pre-development peak rate of runoff, or 

Alternate design criteria 1s adopted, based on geographic, land use, topographic, geologic 
or other downstream conveyance factors as appropriate. 

Regional Stormwater Management Plans 
Regional S\V1v1 plan is adopted which addresses: 

Specific SWM issues within the targeted watersheds 
Technical criteria, outlmed m 4 VAC }-20-50 through 4 VAC }-20-85, as needed 
based on the specific S\VM issues. 
Implications of any local comprehensive plans, zoning requirements and other 
planning docwnents 
Opportunities for financing the watershed plan 
Maintenance of the regional SWM facilities 
Future expansion of the selected SWM facilities, in the event that development 
exceeds the ant1c1pated level 
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ID(,R 
INSTRUCTIONS for FORM OCR 199-147 

\.· SMP General Permit Notice Of Termination - Construction Activity Storm Water Discharges 

General 
A VSMP General Permit Notice of Termination must be 
subm:tted when an operator no longer wishes to be covered 
under a VSMP General Permit for Storm Water Discharges 
From Construction Act1v1ties. 

Section 1 Activity Operator Information 
Give the legal name of the person. firm. public organization. 
or any other entity that was issued the general permit for the 
site described in this Notice of Termination. Do not use a 
colloquial name Enter the complete address and phone 
number of the operator. 

Section 2 Activity Location Information 
Enter the act1v1ty's official name and complete street 
address. including city. state and ZIP code. If the act1v1ty or 
site lacks a street address. indicate the latitude and longitude 
to the nearest 15 seconds of the approximate center of the 
site 

Section 3 Permit Information 
Enter the existing VSMP Storm Water General Permit 
number assigned to the activity or site 1dent1fied in Section 1. 

Section 4 Reason for Termination 
Check the appropnate statement indicating the reason for 
submitting this Notice of Termination. The Notice of 
Termination may only be submitted after one or more of the 
folloVving conditions have been met 

Final stabilization has been achieved on all portions 
of the site for which the operator is responsible, 

2. Another operator has assumed control over all areas 
of the site that have not been finally stabilized: 

3 Coverage under an alternative VPDES or VSMP 
permit has been obtained: or 

4 For residential construction only, temporary 
stabilization has been completed and the residence has 
been transferred to the homeowner. 

The Notice of Termination must be submitted within 30 
days of one of the above conditions being met. 

Authorization to discharge terminates seven (7) days after 
the Notice of Termination 1s submitted. For thE- purposes of 
this permit, a Notice of Termination that is rnatled 1s 
considered to be submitted once it 1s postmarked. 

Section 5 Certification 
State statutes provide for severe penalties for submitting 
false 1nformat1on on this Notice of Termination. 

State regulations require this Notice of Termination to be 
signed as follows 

For a corporation: by a responsible corporate officer. 
For the purpose of this section. a responsible corporate 
officer means: (1) A president, secretary, treasurer. or vice
president of the corporation 1n charge of a principal 
business function. or any other person who performs 
similar policy- or decision-making functions for the 
corporation. or (2) the manager of one or more 
manufacturing, production, or operating facilities provided 
the manager is authorized to make management decisions 
which govern the operation of the regulated facility 
including having the explicit or implicit duty of making maior 
capital investment recommendations. and initiating and 
directing other comprehensive measures to assure long 
term environmental compliance with environmental laws 
and regulations, the manager can ensure that the 
necessary systems are established or actions taken to 
gather complete and accurate information for permit 
application requirements: and where authority to sign 
documents has been assigned or delegated to the 
manager in accordance with corporate procedures; [Note: 
if the title of the individual signing this form is "Plant 
Manager", submit a written verification that the 
authority to sign documents has been assigned or 
delegated to the manager in accordance with corporate 
procedures): 

For a partnership or sole proprietorship by a general 
partner or t,1e proprietor; or 

For a municipality, state, Federal, or other public facility 
by either a principal executive officer or ranking elected 
official. 

The Department of Conservation and Recreation reserves the right to request additional information not directly 
addressed by the registration statement if, in its discretion, a facility or operation poses a potential impact on water 

quality. 

(DCR 199-147)(09/04) 
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VSMP General Permit Registration Statement-Construction Activity Discharges Checklist 
Jperator 

JProject Name 

IHas a copy of the r:ornpleted reg1str;:it1on 

application been enclosed? 
Has the application been signed by a person 
authorized by the operator? 

Has a list of Off-Site Activities been attached? 

Has a 11st of the Permanent BMPs been 
attached? 
Has a map detailing the site location been 
attached? 
Has a copy of the check and appl1cat1on fee 
form application been attached to the 
application? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

/ 
./ 

No 

/ 

·./ No 

vi No 

The Registration Application should be collectively mailed to: 
Department of Conservation and Recreation 
Storm Water Permitting 
203 Governor Street, Suite 206 
Richmond. VA 23219 

**DO NOT ENCLOSE THE ACTUAL FEE PAYMENT WITH APPLICATION 

For registrations where payment will be by check or money order 

Has an application fee form been completed? Yes 
/ 

No / 
Has a check or money order been cut for the 

Yes v' No 
proper amount? 
Has the check or money order been made 

Yes ' I No 
payable to "Treasurer of Virginia" V 

The Actual Payment and Application Fee Form must be sent to: 

Department of Conservation and Recreation 
Division of Finance, Accounts Payable 
ATTN: Storm Water Permits 
203 Governor Street 
Richmond, Virginia 23219 

**DO NOT ENCLOSE THE ACTUAL PERMIT APPLICATION WITH PAYMENT 

Upon receipt of a completed application for registration and payment, OCR will mail a notice of coverage to 
the Operator listed in the application. Failure to submit all required information will result in the failure of 

the project to be properly registered and could result in enforcement action. 
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General Permit No.: DCROl 
Effective Date: July I, 2004 

Expiration Date: June 30, 2009 

GENERAL PERMIT FOR DISCHARGES OF STORMWATER FROM 
CONSTRUCTION ACTIVITIES 

AUTHORIZATION TO DISCHARGE UNDER THE VIRGINIA STORMWATER 
MANAGEMENT PROGRAM AND THE VIRGINIA STORMW ATER 

MANAGEMENT ACT 

In compliance with the provisions of the Clean Water Act, as amended, and pursuant to 
the Virginia Stormwater Management Act and regulations adopted pursuant to that, 
operators of construction activities (those sites or common plans of development or sale 
that will result in the disturbance of one or more acres of total land area) with storm water 
discharges from these construction activities are authorized to discharge to surface waters 
within the boundaries of the Commonwealth of Virginia, except those specifically named 
in State Water Control Board and Virginia Soil and Water Conservation Board 
regulations and policies or pem1it issuing authority policies and ordinances which 
prohibit such discharges. 

The authorized discharge shall be in accordance with this cover page, Section I -
Discharge Authorization and Special Conditions, Section II - Stormwater Pollution 
Prevention Plan, and Section III - Conditions Applicable To All VSMP Pennits as set 
forth herein. 

SECTION I 
DISCHARGE AUTHORIZATION AND SPECIAL CONDITIONS 

A. Coverage under this permit. 

I. During the period beginning with the date of coverage under this general permit and 
lasting until the pennit's expiration date, the permittee is authorized to discharge 
stonnwater from construction activities. 

2. This permit also authorizes stom1water discharges from off-site support activities (e.g., 
concrete or asphalt batch plants, equipment staging yards, material storage areas, 
excavated material disposal areas, borrow areas) provided that: 

a. The support activity is directly related to a construction site that is required to have 
VSMP permit coverage for discharges of stom1water associated with construction 
activity; 

b. The support activity is not a commercial operation serving multiple unrelated 
construction projects by different operators, and does not operate beyond the completion 
of the construction activity at the last construction project it supports; and 
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c. Appropriate controls and poilution prevention measures for the discharges from the 
suppo11 activity areas are identified 1n the stonmvater poilution prevention plan required 
for the construction activity under Section II D of this permit. 

3. There shall be no discharge of floating solids or visible foam in other than trace 
amounts. 

B. Limitation on coverage. 

l. Post-construction discharges. This permit does not authorize stom1water discharges 
that originate from the site after construction activities have been completed and the site, 
including any temporary support activity site, has undergone final stabilization. Post
construction industrial stonnwater discharges may need to be covered by a separate 
VPDES pem1it. 

2. Discharges mixed with nonstormwater. This permit does not authorize discharges that 
are mixed with sources of nonstonnwater, other than those discharges which are 
identified in Section I D 2 (Exceptions to prohibition of nonstormwater discharges) and 
are in compliance with Section II D 5 (Nonstonnwater discharge management). 

3. Discharges covered by another pem1it. This permit does not authorize stormwater 
discharges associated with construction activity that have been covered under an 
individual pem1it or required to obtain coverage under an alternative general permit in 
accordance with Part Section III X. 

4. TMDL limitation. Discharges to waters for which a "total maximum daily load" 
(TMDL) allocation for sediment or a parameter that addresses sediment (such as total 
suspended solids, turbidity, or siltation) has been established by the State Water Control 
Board and approved by EPA are not eligible for coverage under this permit unless the 
stom1water pollution prevention plan (SWPPP) developed by the operator incorporates 
measures and controls that are consistent with the assumptions and requirements of such 
TMDL. To be eligible for coverage under this general permit, the SWPPP must 
incorporate any conditions applicable to discharges from the construction site that are 
necessary for consistency with the assumptions and requirements of the TMDL. If a 
specific wasteload allocation has been established that would apply to discharges from 
the construction site, the operator must incorporate that allocation into the SWPPP and 
implement necessary steps to meet that allocation. 

C. Commingled discharges. Any discharge authorized by a different VSMP or VPDES 
pem1it may be commingled with discharges authorized by this permit. 

D. Prohibition of nonstom1water discharges. 

1. Except as provided in Sections I A 2, I C and I D 2, all discharges covered by this 
pem1it shall be composed entirely of stonnwater associated with construction activity. 
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2. The following nonstonrnvater discharges from active construction sites are authorized 
by this pennit provided the nonstonnwater component of the discharge is in compliance 
with Section II D 5 (Nonstom1water discharges): 

a. Discharges from fire fighting activities; 

b. Fire hydrant flushings; 

c. Waters used to wash vehicles where detergents arc not used; 

d. Water used to control dust; 

e. Potable water sources, including waterline flushings; 

f. Water used for hydrostatic testing of new pipeline construction; 

g. Routine external building wash down which does not use detergents; 

h. Pavement wash waters where spills or leaks of toxic or hazardous materials have not 
occurred (unless all spilled material has been removed) and where detergents are not 
used; 

i. Uncontaminated air conditioning or compressor condensate; 

j. Uncontaminated ground water or spring water; 

k. Foundation or footing drains where flows are not contaminated with process materials 
such as solvents; 

l. Uncontaminated excavation dewatering, and 

m. Landscape irrigation. 

E. Releases of hazardous substances or oil in excess of reportable quantities. 
The discharge of hazardous substances or oil in the storm water discharges from the 
construction site shall be prevented or minimized in accordance with the stormwater 
pollution prevention plan for the site. This permit does not relieve the pennittee of the 
reporting requirements of 40 CFR Part 110 (2002), 40 CFR Part 117 (2002) and 40 CFR 
Part 302 (2002) or § 62.1-44.34: 19 of the Code of Virginia. 

Where a release containing a hazardous substance or oil in an amount equal to or in 
excess of a reportable quantity established under either 40 CFR Part 110 (2002), 40 CFR 
Part 117 (2002) or 40 CFR Part 302 (2002) occurs during a 24-hour period: 
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1. The pen11ittee is required to notify the Department of Environmental Quality and the 
pern1it issuing authority in accordance with the requirements of Section III Gas soon as 
he has knowledge of the discharge; 

2. Where a release enters a municipal separate ston11 sewer system (MS4 ), the permittee 
shall also notify the owner of the l\1S4 and the Department of Conservation and 
Recreation; and 

3. The stonr1water pollution prevention plan required under Section II D of this permit 
must be reviewed to identify measures to prevent the reoccmTence of such releases and to 
respond to such releases, and the plan must be modified where appropriate. 

F. Spills. 
This pennit does not authorize the discharge of hazardous substances or oil resulting 
from an on-site spill. 

G. Ten11ination of pern1it coverage. 

1. The operator of the construction activity may only submit a notice of tennination after 
one or more of the following conditions have been met: 

a. Final stabilization has been achieved on all portions of the site for which the operator is 
responsible; 

b. Another operator has assumed control over all areas of the site that have not been 
finally stabilized; 

c. Coverage under an alternative VPDES or VSMP pern1it has been obtained; or 

d. For residential construction only, temporary stabilization has been completed and the 
residence has been transferred to the homeowner. 

2. The notice of termination must be submitted within 30 days of one of the conditions in 
Section I G 1 being met. Authorization to discharge terminates seven days after the 
notice of tem1ination is submitted. 

3. The notice of tennination shall be signed in accordance with Section III K of this 
permit. 

H. Water quality protection. The pem1ittee must select, install, implement and maintain 
best management practices (BMPs) at the construction site that minimize pollutants in the 
discharge as necessary to meet applicable water quality standards. If there is evidence 
indicating that the stormwater discharges authorized by this pennit are causing, have the 
reasonable potential to cause, or are contributing to an excursion above an applicable 
water quality standard, or are causing downstream pollution (as defined in this part), the 
pem1it issuing authority may take appropriate enforcement action, may require the 
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permittee to include and implement appropriate controls in the SWPPP to correct the 
problem, and/or may require the pem1ittee to obtain an individual pem1it in accordance 
with 4VAC50-60-410 B 3. 

SECTION II 
STORMWATER POLLUTION PREVENTION PLAN 

A stom1water pollution prevention plan (SWPPP) shall be developed and implemented 
for the construction activity covered by this permit. SWPPPs shall be prepared in 
accordance with good engineering practices. The SWPPP shall identify potential sources 
of pollution which may reasonably be expected to affect the quality of stonnwater 
discharges from the construction site. In addition, the SWPPP shall describe and ensure 
the implementation of practices which will be used to reduce pollutants in storm water 
discharges from the construction site, and to assure compliance with the terms and 
conditions of this pem1it. 

The SWPPP requirements of this general pern1it may be fulfilled by incorporating by 
reference other state, tribal or local plans such as an erosion and sediment control (ESC) 
plan, a spill prevention control and countem1easure (SPCC) plan developed for the site 
under§ 311 of the federal Clean Water Act or best management practices (BMP) 
programs otherwise required for the facility provided that the incorporated plan meets or 
exceeds the SWPPP requirements of Section II D. If an erosion and sediment control plan 
for the construction activity is being incorporated by reference, the referenced plan must 
be approved by the locality in which the construction activity is to occur or by another 
appropriate plan approving authority authorized under the Erosion and Sediment Control 
Regulations (4 VAC 50-30) prior to the commencement of construction. All plans 
incorporated by reference into the SWPPP become enforceable under this permit. If a 
plan incorporated by reference does not contain all of the required elements of the 
SWPPP of Section II D, the permittee must develop the missing elements and include 
them in the required SWPPP. 

Once a definable area has been finally stabilized, the operator may mark this on the 
SWPPP and no further SWPPP or inspection requirements apply to that portion of the site 
( e.g., earth disturbing activities around one of three buildings in a complex are done and 
the area is finally stabilized; one mile of a roadway or pipeline project is done and finally 
stabilized, etc.). 

The operator must implement the SWPPP as written from commencement of construction 
activity until final stabilization is complete. 

A. Deadlines for SWPPP preparation and compliance. 

1. The SWPPP shall be prepared prior to submittal of the registration statement and 
provide for compliance with the terms and schedule of the plan beginning with the 
initiation of construction activities. 
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2. For ongoing construction activity involving a change of operator, the new operator 
shall accept and maintain the existing SWPPP, or prepare and implement a new SWPPP 
prior to taking over operations at the site. 

B. Signature, plan review and making plans available. 

1. The SWPPP shall be signed in accordance with Section III K. 

2. The SWPPP shall be retained, aiong with a copy of this pem1it at the construction site 
from the date of commencement of construction activity to the date of final stabilization. 
Permittees with day-to-day operation control over SWPPP implementation shall have a 
copy of the plan available at a central location on-site for the use of all operators and 
those identified as having responsibiliffes under the plan whenever they are on the 
construction site. The SWPPP must be made available, in its entirety, to the department 
and the pem1itting issuing authority for review at the time of an on-site inspection. 

3. The permittee shall make SWPPPs available upon request to the department; the 
pem1it issuing authority; a state or local agency approving erosion and sediment plans, 
grading plans, or stom1water management plans; local government officials; or the 
operator of a municipal separate stonn sewer system receiving discharges from the site. 

C. Maintaining an updated SWPPP. 

1. The pennittee shall amend the SWPPP whenever there is a change in design, 
construction, operation, or maintenance that has a significant effect on the discharge of 
pollutants to surface waters and that has not been previously addressed in the SWPPP. 

2. The SWPPP must be amended if during inspections or investigations by site staff, or 
by local, state or federal officials, it is detennined that the discharges are causing water 
quality exceedances, or the SWPPP is ineffective in eliminating or significantly 
minimizing pollutants in stom1water discharges from the construction site. 

3. Based on the results of an inspection, the SWPPP must be modified as necessary to 
include additional or modified BMPs designed to correct problems identified. Revisions 
to the SWPPP must be completed within seven calendar days following the inspection. 
Implementation of these additional or modified BMPs must be accomplished as described 
in Section II D 3 b. 

4. The SWPPP must clearly identify for each measure identified in the plan, the 
contractor(s) or subcontractor(s) that will implement the measure. The SWPPP shall be 
amended to identify any new contractor that will implement a measure of the plan. 

D. Stormwater pollution prevention plan contents. 
The SWPPP shall include the following items: 

1. Site and activity description. Each SWPPP shall provide the following infom1ation: 
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a. A description of the nature of the construction activity, including the function of the 
project (e.g., low density residential, shopping mall, highway, etc.); 

b. The intended sequence and timing of activities that disturb soils at the site (e.g., 
grubbing, exca·vation, grading, utilities and infrastrJcture installation). 

c. Estimates of the total area expected to be disturbed by excavation, grading, or other 
construction activities including off-site borrow and fill areas; 

d. A description of any other potential pollution sources, such as vehicle fueling, storage 
of fertilizers or chemicals, sanitary waste facilities, etc. 

e. Identification of the nearest receiving waters at or near the construction site that will 
receive discharges from disturbed areas of the project; 

f. The location and description on any discharge associated with industrial activity other 
than construction at the site. This includes stom1water discharges from dedicated asphalt 
plants and dedicated concrete plants that are covered by this pem1it. 

g. A site map indicating: 

( 1) Directions of storm water flow and approximate slopes anticipated after major grading 
activities; 

(2) Areas of soil disturbance and areas of the site which will not be disturbed; 

(3) Locations of major structural and nonstructural controls identified in the SWPPP, 
including those that will be permanent controls that will remain after construction 
activities have been completed; 

( 4) Locations where stabilization practices are expected to occur; 

(5) Surface water bodies (including wetlands); 

(6) Locations where stom1water discharges to a surface water; 

(7) Locations of off-site material, waste, borrow or equipment storage areas covered by 
the plan; 

(8) Locations of other potential pollution sources , such as vehicle fueling, storage of 
chemicals, sanitary waste facilities, etc.; and 

(9) Areas where final stabilization has been accomplished and no further construction
phase permit requirements apply. 
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2. Controis to reduce pollutants. The SWPPP shall include a description of all pollution 
control measures that will be implemented as part of the construction activity to control 
pollutants in stonnwater discharges. For each major activity identified in the project 
description, the SWPPP shall clearly describe appropriate control measures, the general 
sequencing during the construction process in which the measures will be implemented, 
and which operator is responsible for the control measure's implementation. 

a. Erosion and sediment controls. 

(1) Stabilization practices. The SWPPP shall include a description of interim and 
pem1anent stabilization practices for the site. Site plans should ensure that existing 
vegetation is preserved where attainable and that disturbed portions of the site are 
stabilized. Stabilization practices may include, but are not limited to: temporary seeding, 
permanent seeding, mulching, geotextiles, sod stabilization, vegetative buffer strips, 
protection of trees, preservation of mature vegetation, riprap, gabions, facines, biologs 
and other appropriate measures. Use of impervious surfaces for stabilization should be 
avoided. 

(a) A record of the dates when major grading activities occur, when construction 
activities temporarily or permanently cease on a portion of the site, and when 
stabilization measures are initiated shall be maintained and included in the SWPPP. 

(b) Except as provided in Section II D 2 a (I) ( c ), ( d) and ( e ), stabilization measures shall 
be initiated as soon as practicable in portions of the site where construction activities 
have temporarily or permanently ceased, but in no case more than seven days after the 
construction activity in that portion of the site has temporarily or permanently ceased. 

( c) Where the initiation of stabilization measures by the seventh day after construction 
activity temporary or permanently ceased is precluded by snow cover or frozen ground 
conditions, stabilization measures shall be initiated as soon as practicable. 

(d) Where construction activity on a portion of the site is temporarily ceased, and earth 
disturbing activities will be resumed within 30 days, temporary stabilization measures do 
not have to be initiated on that portion of the site. 

( e) In drought-stricken areas where initiating perennial vegetative stabilization measures 
is not possible within seven days after construction activity has temporarily or 
permanently ceased, final vegetative stabilization measures shall be initiated as soon as 
practicable. 

(2) Structural practices. The SWPPP shall include a description of structural practices to 
divert flows from exposed soils, retain/detain flows or otherwise limit runoff and the 
discharge of pollutants from exposed areas of the site. Such practices may include, but 
are not limited to: silt fences, earth dikes, drainage swales, sediment traps, check dams, 
subsurface drains, pipe slope drains, level spreaders, storm drain inlet protection, rock 
outlet protection, reinforced soil retaining systems, gabions, and temporary or permanent 
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sediment basins. Structural practices should be located on upland soils to the degree 
attainable. The department and the pem1it issuing authority encourages the use of a 
combination of erosion and sediment control measures in order to achieve maximum 
pollutant removal. 

(a) Sediment basins: For common drainage locations that serve an area with three or more 
acres disturbed at one time, a temporary ( or permanent) sediment basin providing 3,618 
cubic feet of storage per acre drained, or equivalent control measures, shall be provided 
where attainable untii final stabilization of the site. The 3,618 cubic feet of storage area 
per acre drained does not apply to flows from off-site areas and flows from on-site areas 
that are either undisturbed or have undergone final stabilization where such flows are 
diverted around both the disturbed area and the sediment basin. In detem1ining whether 
installing a sediment basin is attainable, the pem1ittee may consider factors such as site 
soils, slope, available area on site, etc. In any event, the permittee must consider public 
safety, especially as it relates to children, as a design factor for the sediment basin and 
alternative sediment controls shall be used where site limitations would preclude a safe 
design. 

(b) For drainage locations which serve three or more acres at one time and where a 
temporary sediment basin or equivalent controls is not attainable, smaller sediment basins 
and/or sediment traps should be used. At a minimum, silt fences, vegetative buffer strips, 
or equivalent sediment controls are required for all down slope boundaries, and for those 
side slope boundaries deemed appropriate as dictated by individual site conditions. 

( c) For drainage locations serving less than three acres, smaller sediment basins or 
sediment traps or both should be used. At a minimum, silt fences, vegetative buffer strips 
or equivalent sediment controls are required for all downslope boundaries, and for those 
side slope boundaries deemed appropriate as dictated by individual site conditions, of the 
construction area unless a sediment basin providing storage for 3,618 cubic feet of 
storage per acre drained is provided. 

b. Management practices. 

( 1) All control measures must be properly selected, installed, and maintained in 
accordance with manufacturer specifications and good engineering practices. If periodic 
inspections or other information indicates a control has been used inappropriately, or 
incorrectly, the permittee must replace or modify the control for site situations as soon as 
practicable. 

(2) If sediment escapes the construction site, off-site accumulations of sediment must be 
removed at a frequency sufficient to minimize off-site impacts. 

(3) Litter, construction debris, and construction chemicals exposed to storm water shall be 
prevented from becoming a pollutant source in stonnwater discharges. 

c. Stormwater management. 
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( 1) The SW PPP shall include a description of, and all necessary calculations supporting, 
all post-construction stonmvater management measures that will be installed during the 
construction process to control pollutants in stonnwater discharges after construction 
operations have been completed. Structural measures should be placed on upland soils to 
the degree attainable. Such measures must be designed and installed in accordance with 
applicable local and/or state requirements. 

(2) Such measures may include, but are not limited to: stonnwater detention strnctures 
(including dry ponds); stom1water retention structures; flow attenuation by use of open 
vegetated swales and natural depressions; infiltration of runoff on-site; storm water 
wetlands; sand filters; bioretention systems; water quality structures; and sequential 
systems (which combine several practices). The SWPPP".shall include an explanation of 
the technical basis used to select the practices to control pollution and flows that exceed 
predevelopment levels. 

(3) Outflows from a stormwater management facility or stormwater conveyance system 
shall be discharged to an adequate channel. In addition, the natural, physical, chemical, 
and biological characteristics and functions of the receiving waters must be maintained 
and protected (e.g., no significant changes in the hydrological regime of the receiving 
water). 

d. Other controls. 

( 1) The SWPPP shall describe measures to prevent the discharge of solid materials, 
including building materials, garbage, and debris to surface waters of the state, except as 
authorized by a Clean Water Act§ 404 permit. 

(2) Where construction vehicle access routes intersect paved public roads, provisions 
shall be made to minimize the transport of sediment by vehicular tracking onto the paved 
surface. Where sediment is transported onto a public road surface, the road shall be 
cleaned thoroughly at the end of each day. Sediment shall be removed from the roads by 
shoveling or sweeping and transported to a sediment control disposal area. Street 
washing shall be allowed only after sediment is removed in this manner. 

(3) The SWPPP shall ensure and demonstrate compliance with applicable state or local 
waste disposal, sanitary sewer or septic system regulations. 

(4) The SWPPP shall include a description of construction and waste materials expected 
to be stored on-site with updates as appropriate. The plan shall also include a description 
of controls to reduce pollutants from these materials, including storage practices to 
minimize exposure of the materials to stonnwater, and for spill prevention and response. 

(5) The SWPPP shall include a description of pollutant sources from areas other than 
construction (including stormwater discharges from dedicated asphalt plants and 
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dedicated concrete plants), and a description of controls and measures ihat wiil be 
implemented at those sites to minimize pollutant discharges. 

e. Applicable state or local programs. 
The SWPPP shall be consistent with all applicable state or local requirements for erosion 
and sediment control and stormwater management including updates to the SWPPP as 
necessary to reflect any revisions to applicable state or local requirements for erosion and 
sediment control and stom1water management. 

3. Maintenance of controls. 

a. The SWPPP must include a description and schedule of procedures to maintain in good 
and effective-operating conditions vegetation, erosion and sediment control measures and 
other protective measures during construction identified in the site plan. If site 
inspections required by Section II D 4 identify BMPs that are not operating effectively, 
maintenance shall be perfonned before the next anticipated stonn event, or as soon as 
practicable to maintain the continued effectiveness of storm water controls. 

b. If existing BMPs need to be modified or if additional BMPs are necessary for any 
reason, implementation shall be completed before the next anticipated stonn event. If 
implementation before the next anticipated stonn event is impracticable, the situation 
shall be documented in the SWPPP and alternative BMPs shall be implemented as soon 
as practicable. 

4. Inspections. Inspections by qualified personnel must be conducted of all areas of the 
site disturbed by construction activity, and areas used for storage of materials that are 
exposed to stonnwater. "Qualified personnel" means a licensed professional engineer, 
responsible land disturber (RLD), or other knowledgeable person who (i) holds a 
certificate of competence from the board in the area of project inspection; or (ii) is 
enrolled in the board's training program for project inspection or combined administrator 
and successfully completes such program within one year of enrollment. 

a. Inspections shall be conducted at least once every 14 calendar days and within 48 
hours of the end of any runoff producing storm event. Where areas have been finally or 
temporarily stabilized or runoff is unlikely due to winter conditions ( e.g., the site is 
covered with snow or ice, or frozen ground exists) such inspections shall be conducted at 
least once every month. 

b. Inspectors must look for evidence of, or the potential for, pollutants entering the 
stonnwater conveyance system. Erosion and sediment control measures identified in the 
SWPPP shall be observed to ensure proper operation. Discharge locations where 
accessible shall be inspected to ascertain whether erosion and sediment control measures 
are effective in preventing significant impacts to receiving waters. Where discharge 
locations are inaccessible, nearby downstream locations shall be inspected to the extent 
that such inspections are practicable. Locations where vehicles enter or exit the site shall 
be inspected for evidence of off-site sediment tracking. 
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c. Utility line installation, pipeline construction, and other examples of long, narrow, 
linear construction activities may limit the access of inspection personnel to the areas 
described in Section II D 4 b. Inspection of these areas could require that vehicles 
compromise temporarily or even pennancntly stabilized areas, cause additional 
disturbance of soils, and increase the potential for erosion. In these circumstances, 
controls must be inspected on the same frequencies as other construction projects, but 
representative inspections may be perfom1ed. For representative inspections, personnel 
must inspect controls along the construction site for 0.25 miles above and below each 
access point where a roadway, undisturbed right-of-way, or other similar feature 
intersects the construction site and allows access to the areas described above. The 
conditions of the controls along each inspected 0.25-mile segment may be considered as 
representative of the condition of controls along that reach extending from the end of the 
0.25-mile segment to either the end of the next 0.25-mile segment, or to the end of the 
project, whichever occurs first. Inspection locations must be listed in the report required 
by Section II D 4 e. 

d. Based on the results of the inspection, the site and activity description identified in the 
plan in accordance with Section II D I of this permit and pollution prevention measures 
identified in the SWPPP in accordance with Section II D 2 of this permit shall be revised 
as appropriate within seven calendar days following the inspection. 

e. A report summarizing the scope of the inspection, names and qualifications of 
personnel making the inspection, the dates of the inspection, major observations relating 
to the implementation of the SWPPP, and actions taken in accordance with Section II D 4 
d of the pennit shall be made and retained as part of the SWPPP in accordance with 
Section III B of this pern1it. Major observations should include: 

( 1) The location(s) of discharges of sediment or other pollutants from the site; 

(2) Location( s) of BMPs that need to be maintained; 

(3) Location(s) of BMPs that failed to operate as designed or proved inadequate for a 
particular location; 

(4) Location(s) where additional BMPs are needed that did not exist at the time of 
inspection; and 

(5) Corrective action required including any changes to the SWPPP that are nece·ssary 
and implementation dates. 

The reports shall identify any incidents of noncompliance. Where a report does not 
identify any incidents of noncompliance, the report shall contain a certification that the 
facility is in compliance with the stom1water pollution prevention plan and this permit. 
The report shall be signed in accordance with Section III K of this permit. 
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5. Nonstom1water discharge management. The SWPPP shall identify ail allowable 
sources of nonstonnwater discharges listed in Section I D 2 of this permit that are 
combined with stormwater discharges from the construction activity at the site, except for 
flows from fire fighting activities. The SWPPP shall identify and ensure the 
implementation of appropriate pollution prevention measures for the nonston11water 
components of the discharge. 

SECTION III 
CONDITIONS APPLICABLE TO ALL VSMP PERMITS 

NOTE: Monitoring is not required for this pem1it. If you choose to monitor your 
stom1water discharges or BMPs, you must comply with the requirements of subsections 
A, B, and C, as appropriate. 

A. Monitoring. 

1. Samples and measurements taken for the purpose of monitoring shall be representative 
of the monitoring activity. 

2. Monitoring shali be conducted according to procedures approved under 40 CFR Part 
136 or alternative methods approved by the U.S. Environmental Protection Agency, 
unless other procedures have been specified in this permit. 

3. The pennittee shall periodically calibrate and perform maintenance procedures on all 
monitoring and analytical instrumentation at intervals that will ensure accuracy of 
measurements. 

B. Records. 

1. Records of monitoring infom1ation shall include: 

a. The date, exact place, and time of sampling or measurements; 

b. The individual(s) who performed the sampling or measurements; 

c. The date(s) and time(s) analyses were perfon11ed; 

d. The individual(s) who perfonned the analyses; 

e. The analytical techniques or methods used; and 

f. The results of such analyses. 

2. The pennittee shall retain records of all monitoring information, including all 
calibration and maintenance records and all original strip chart recordings for continuous 
monitoring instrumentation, copies of all reports required by this permit, and records of 
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all data used to complete the registration statement for this pennit, for a period of at least 
three years from the date of the sample, measurement, report or request for coverage. 
This period of retention shall be extended automatically during the course of any 
unresolved litigation regarding the regulated activity or regarding control standards 
applicable to the permittee, or as requested by the board. 

C. Reporting monitoring results. 

l. The pem1ittee shall submit the results of the monitoring required by this pennit not 
later than the l 0th day of the month after monitoring takes place, unless another reporting 
schedule is specified elsewhere in this pern1it. Monitoring results shall be submitted to 
the pennit issuing authority. 

2. Monitoring results shall be reported on a discharge monitoring report (DMR) or on 
forn1s provided, approved or specified by the department. 

3. If the permittee monitors any pollutant specifically addressed by this permit more 
frequently than required by this pern1it using test procedures approved under 40 CFR Part 
136 or using other test procedures approved by the U.S. Environmental Protection 
Agency or using procedures specified in this pern1it, the results of this monitoring shall 
be included in the calculation and reporting of the data submitted in the DMR or 
reporting form specified by the department. 

4. Calculations for all limitations which require averaging of measurements shall utilize 
an arithmetic mean unless otherwise specified in this permit. 

D. Duty to provide information. The pern1ittee shall furnish to the pennit issuing 
authority, within a reasonable time, any information which the pennit issuing authority 
may request to determine whether cause exists for modifying, revoking and reissuing, or 
terminating this pennit or to detern1ine compliance with this permit. The permit issuing 
authority may require the pennittee to furnish, upon request, such plans, specifications, 
and other pertinent information as may be necessary to detennine the effect of the wastes 
from his discharge on the quality of state waters, or such other information as may be 
necessary to accomplish the purposes of the Virginia Stom1water Management Act. The 
permittee shall also furnish to the permit issuing authority, upon request, copies of 
records required to be kept by this permit. 

E. Compliance schedule reports. Reports of compliance or noncompliance with, or any 
progress reports on, interim and final requirements contained in any compliance schedule 
of this permit shall be submitted no later than 14 days following each schedule date. 

F. Unauthorized discharges. Except in compliance with this permit or another pern1it 
issued by the pern1it issuing authority or the Department of Environmental Quality, it 
shall be unlawful for any person to: 
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1. Discharge into state waters sewage, industrial wastes, other wastes, or any noxious or 
deleterious substances; or 

2. Otherwise alter the physical, chemical or biological prope11ies of such state waters and 
make them detrimental to the public health, or to animal or aquatic life, or to the use of 
such waters for domestic or industrial consumption, or for recreation, or for other uses. 

G. Reports of unauthorized discharges. Any permittee who discharges or causes or allows 
a discharge of sewage, industrial waste, other wastes or any noxious or deieterious 
substance into or upon state waters in violation of Section III F, or who discharges or 
causes or allows a discharge that may reasonably be expected to enter state waters in 
violation of Section III F, shall notify the department, the Department of Environmental 
Quality, and the permit issuingauthority of the discharge immediately upon discovery of 
the discharge, but in no case later than 24 hours after said discovery. A written report of 
the unauthorized discharge shall be submitted to the department, the Department of 
Environmental Quality, and the permit issuing authority within five days of discovery of 
the discharge. The written report shall contain: 

1. A description of the nature and location of the discharge; 

2. The cause of the discharge; 

3. The date on which the discharge occurred; 

4. The length of time that the discharge continued; 

5. The volume of the discharge; 

6. If the discharge is continuing, how long it is expected to continue; 

7. If the discharge is continuing, what the expected total volume of the discharge will be; 
and 

8. Any steps planned or taken to reduce, eliminate and prevent a recurrence of the present 
discharge or any future discharges not authorized by this permit. 

Discharges reportable to the department, the Department of Environmental Quality, and 
the permit issuing authority under the immediate reporting requirements of other 
regulations are exempted from this requirement. 

H. Reports of unusual or extraordinary discharges. If any unusual or extraordinary 
discharge including a bypass or upset should occur from a facility and the discharge 
enters or could be expected to enter state waters, the permittee shall promptly notify, in 
no case later than 24 hours, the department, the Department of Environmental Quality, 
and the pem1it issuing authority by telephone after the discovery of the discharge. This 
notification shall provide all available details of the incident, including any adverse 
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effects on aquatic life and the kno\vn number of fish killed. The permittee shall reduce 
the report to writing and shall submit it to the department, the Department of 
Environmental Quality, and the pem1it issuing authority within five days of discovery of 
the discharge in accordance with Part Section III I 2. Unusual and extraordinary 
discharges include but are not limited to any discharge resulting from: 

1. Unusual spillage of materials resulting directly or indirectly from processing 
operations; 

2. Breakdown of processing or accessory equipment; 

3. Failure or taking out of service some or all of the facilities; and 

4. Flooding or other acts of nature. 

I. Reports of noncompliance. The pem1ittee shall report any noncompliance which may 
adversely affect state waters or may endanger public health. 

1. An oral report shall be provided within 24 hours from the time the pennittee becomes 
aware of the circumstances. The following shall be included as infom1ation which shall 
be reported within 24 hours under this paragraph: 

a. Any unanticipated bypass; and 

b. Any upset which causes a discharge to surface waters. 

2. A written report shall be submitted within five days and shall contain: 

a. A description of the noncompliance and its cause; 

b. The period of noncompliance, including exact dates and times, and if the 
noncompliance has not been corrected, the anticipated time it is expected to continue; and 

c. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance. 
The permit issuing authority may waive the written report on a case-by-case basis for 
reports of noncompliance under Section III I if the oral report has been received within 
24 hours and no adverse impact on state waters has been reported. 

3. The permittee shall report all instances of noncompliance not reported under Section 
III I 1 or 2 in writing at the time the next monitoring reports are submitted. The reports 
shall contain the infonnation listed in Section III I 2. 

NOTE: The immediate (within 24 hours) reports required in Section III G, Hand I may 
be made to the department's Urban Program's Section of the Division of Soil and Water 
Conservation. Reports may be made by telephone or by fax. For reports outside normal 
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working hours, leaving a recorded message shall fulfill the immediate reporting 
requirement. For emergencies, the Virginia Department of Emergency Management 
maintains a 24 hour telephone service at 1-800-468-8892. 

4. Where the permittee becomes aware that it failed to submit any relevant facts in a 
pern1it application, or submitted inconect infom1ation in a pem1it application or in any 
report to the department, it shall promptly submit such facts or inforn1ation. 

J. Notice of planned changes. 

1. The permittee shall give notice to the pennit issuing authority as soon as possible of 
any planned physical alterations or additions to the pern1itted facility. Notice is required 
only when: 

a. The permittee plans an alteration or addition to any building, structure, facility, or 
installation from which there is or may be a discharge of pollutants, the construction of 
which commenced: 

(I) After promulgation of standards of perfom1ance under § 306 of the federal Clean 
Water Act which are applicable to such source; or 

(2) After proposal of standards of performance in accordance with§ 306 of the Clean 
Water Act which are applicable to such source, but only if the standards are promulgated 
in accordance with§ 306 within 120 days of their proposal; 

b. The alteration or addition could significantly change the nature or increase the quantity 
of pollutants discharged. This notification applies to pollutants which are not subject to 
effluent limitations in this pern1it; or 

2. The permittee shall give advance notice to the permit issuing authority of any planned 
changes in the pennitted facility or activity which may result in noncompliance with 
pern1it requirements. 

K. Signatory requirements. 

1. Registration statement. All registration statements shall be signed as follows: 

a. For a corporation: by a responsible corporate officer. For the purpose of this section, a 
responsible corporate officer means: (i) a president, secretary, treasurer, or vice-president 
of the corporation in charge of a principal business function, or any other person who 
perfonm similar policy-making or decision-making functions for the corporation; or (ii) 
the manager of one or more manufacturing, production, or operating facilities, provided 
the manager is authorized to make management decisions that govern the operation of the 
regulated facility including having the explicit or implicit duty of making major capital 
investment recommendations, and initiating and directing other comprehensive measures 
to assure long tern1 environmental compliance with environmental laws and regulations; 
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the manager can ensure that the necessary systems are established or actions taken to 
gather complete and accurate infom1ation for pem1it application requirements; and where 
authority to sign documents has been assigned or delegated to the manager in accordance 
with corporate procedures; 

b. For a partnership or sole proprietorship: by a general partner or the proprietor, 
respectively; or 

c. For a municipality, state, federal, or other pubiic agency: by either a principal 
executive officer or ranking elected officiai. For purposes of this section, a principal 
executive officer of a public agency includes: (i) the chief executive officer of the agency 
or (ii) a senior executive officer having responsibility for the overall operations of a 
principal geographic unit of the agency. 

2. Reports, etc. All reports required by permits and other information requested by the 
board shall be signed by a person described in Section III K 1 or by a duly authorized 
representative of that person. A person is a duly authorized representative only if: 

a. The authorization is made in writing by a person described in Section III K 1; 

b. The authorization specifies either an individual or a position having responsibility for 
the overall operation of the regulated facility or activity such as the position of plant 
manager, operator of a well or a well field, superintendent, position of equivalent 
responsibility, or an individual or position having overall responsibility for environmental 
matters for the company. (A duly authorized representative may thus be either a named 
individual or any individual occupying a named position); and 

c. The written authorization is submitted to the department. 

3. Changes to authorization. If an authorization under Section III K 2 is no longer 
accurate because a different individual or position has responsibility for the overall 
operation of the facility, a new authorization satisfying the requirements of Section III K 
2 shall be submitted to the pem1it issuing authority prior to or together with any reports or 
infonnation to be signed by an authorized representative. 

4. Certification. Any person signing a document under Section III K 1 or 2 shall make the 
following certification: 

"I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the infom1ation submitted. Based on my 
inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the inforn1ation, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations." 
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L. Duty to comply. The permittee shall comply with all conditions of this pern1it. Any 
pem1it noncompliance constitutes a violation of the Virginia Stonnwater Management 
Act and the Clean Water Act, except that noncompliance with certain provisions of this 
pem1it may constitute a violation of the Virginia Stonnwater Management Act but not the 
Clean Water Act. Permit noncompliance is grounds for enforcement action; for pern1it 
termination, revocation and reissuance, or modification; or denial of a pern1it renewal 
application. 

The pern1ittee shall comply with effluent standards or prohibitions established under§ 
307(a) of the Clean Water Act for toxic pollutants within the time provided in the 
regulations that establish these standards or prohibitions or standards for sewage sludge 
use or disposal, even if this permit has not yet been modified to incorporate the 
requirement. 

M. Duty to reapply. If the pem1ittee wishes to continue an activity regulated by this 
pem1it after the expiration date of this permit, the permittee shall submit a new 
registration statement at least 90 days before the expiration date of the existing permit, 
unless pennission for a later date has been granted by the board. The board shall not 
grant pem1ission for registration statements to be submitted later than the expiration date 
of the existing pern1it. 

N. Effect of a pem1it. This permit does not convey any property rights in either real or 
personal property or any exclusive privileges, nor does it authorize any injury to private 
property or invasion of personal rights, or any infringement of federal, state or local law 
or regulations. 

0. State law. Nothing in this pem1it shall be construed to preclude the institution of any 
legal action under, or relieve the pern1ittee from any responsibilities, liabilities, or 
penalties established pursuant to any other state law or regulation or under authority 
preserved by § 510 of the Clean Water Act. Except as provided in permit conditions on 
"bypassing" (Section III U), and "upset" (Section III V) nothing in this permit shall be 
construed to relieve the pennittee from civil and criminal penalties for noncompliance. 

P. Oil and hazardous substance liability. Nothing in this permit shall be construed to 
preclude the institution of any legal action or relieve the permittee from any 
responsibilities, liabilities, or penalties to which the permittee is or may be subject under 
§§ 62.1-44.34: 14 through 62.1-44.34:23 of the State Water Control Law. 

Q. Proper operation and maintenance. The pem1ittee shall at all times properly operate 
and maintain all facilities and systems of treatment and control (and related 
appurtenances) which are installed or used by the permittee to achieve compliance with 
the conditions of this permit. Proper operation and maintenance also includes effective 
plant perfom1ance, adequate funding, adequate staffing, and adequate laboratory and 
process controls, including appropriate quality assurance procedures. This provision 
requires the operation of back-up or auxiliary facilities or similar systems which are 
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installed by the permittee only when the operation is necessary to achieve compliance 
with the conditions of this permit. 

R. Disposal of solids or sludges. Solids, sludges or other pollutants removed in the 
course of treatment or management of pollutants shall be disposed of in a manner so as to 
prevent any pollutant from such materials from entering state waters. 

S. Duty to mitigate. The pennittee shall take all reasonable steps to minimize or prevent 
any discharge in violation of this permit which has a reasonable likelihood of adversely 
affecting human health or the environment. 

T. Need to halt or reduce activity not a defense. It shall not be a defense for a permittee 
in arfenforcement action that it would have been necessary to halt or reduce the pem1itted 
activity in order to maintain compliance with the conditions of this permit. 

U. Bypass. 

1. "Bypass" means the intentional diversion of waste streams from any portion of a 
treatment facility. The permittee may allow any bypass to occur which does not cause 
effluent limitations to be exceeded, but only if it also is for essential maintenance to 
ensure efficient operation. These bypasses are not subject to the provisions of Section III 
U 2 and 3. 

2. Notice. 

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, prior 
notice shall be submitted, if possible at least 10 days before the date of the bypass. 

b. Unanticipated bypass. The pem1ittee shall submit notice of an unanticipated bypass as 
required in Section III I. 

3. Prohibition of bypass. 

a. Bypass is prohibited, and the pennit issuing authority may take enforcement action 
against a pennittee for bypass unless: 

(1) Bypass was unavoidable to prevent loss of life, personal injury, or severe property 
damage; 

(2) There were no feasible alternatives to the bypass, such as the use of auxiliary 
treatment facilities, retention of untreated wastes, or maintenance during normal periods 
of equipment downtime. This condition is not satisfied if adequate back-up equipment 
should have been installed in the exercise of reasonable engineering judgment to prevent 
a bypass which occurred during normal periods of equipment downtime or preventive 
maintenance; and 
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(3) The pem1ittee submitted notices as required under Section III U 2. 

b. The permit issuing authority may approve an anticipated bypass, after considering its 
adverse effects, if the pem1it issuing authority determines that it will meet the three 
conditions listed in Section III U 3 a. 

V. Upset. 

1. An upset constitutes an affinnative defense to an action brought for noncompliance 
with technology-based pem1it effluent limitations if the requirements of Section III V 2 
are met. A detem1ination made during administrative review of claims that 
noncompliance was caused by upset, and before an action for noncompliance, is not a 
final administrative action subject to judicial review. 

2. A permittee who wishes to establish the affinnative defense of upset shall demonstrate, 
through properly signed, contemporaneous operating logs or other relevant evidence that: 

a. An upset occurred and that the permittee can identify the cause(s) of the upset; 

b. The pem1itted facility was at the time being properly operated; 

c. The permittee submitted notice of the upset as required in Section III I; and 

d. The pennittee complied with any remedial measures required under Section III S. 

3. In any enforcement proceeding, the pennittee seeking to establish the occurrence of an 
upset has the burden of proof. 

W. Inspection and entry. The permittee shall allow the director as the Board's designee, 
or an authorized representative (including an authorized contractor acting as a 
representative of the administrator), upon presentation of credentials and other documents 
as may be required by law to: 

1. Enter upon the pem1ittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this pem1it; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this permit; and 

4. Sample or monitor at reasonable times, for the purposes of ensuring permit compliance 
or as otherwise authorized by the Clean Water Act and the Virginia Stormwater 
Management Act, any substances or parameters at any location. 

2H6V1039 



For purposes of this section, the time for inspection shail be deemed reasonable during 
regular business hours, and whenever the facility is discharging. Nothing contained 
herein shall make an inspection unreasonable during an emergency. 

X. Pern1it actions. Pem1its may be modified, revoked and reissued, or tern1inated for 
cause. The filing of a request by the permittee for a pcrn1it modification, revocation and 
re issuance, or tem1ination, or a notification of planned changes or anticipated 
noncompliance does not stay any pennit condition. 

Y. Transfer of pem1its. 

1. Pennits are not transferable to any person except after notice to the pennit issuing 
authority. Except as provided in Section III Y 2, a pem1it may be transferred by the 
pennittee to a new owner or operator only if the permit has been modified or revoked and 
reissued, or a minor modification made, to identify the new permittee and incorporate 
such other requirements as may be necessary under the Virginia Stormwater Management 
Act and the Clean Water Act. 

2. As an alternative to transfers under Section III Y 1, this permit may be automatically 
transferred to a new pennittee if: 

a. The current pennittee notifies the pem1it issuing authority at least 30 days in advance 
of the proposed transfer of the title to the facility or property; 

b. The notice includes a written agreement between the existing and new permittees 
containing a specific date for transfer of pem1it responsibility, coverage, and liability 
between them; and 

c. The pem1it issuing authority does not notify the existing pennittee and the proposed 
new pem1ittee of its intent to modify or revoke and reissue the permit. If this notice is 
not received, the transfer is effective on the date specified in the agreement mentioned in 
Section III Y 2 b. 

Z. Severability. The provisions of this permit are severable, and if any provision of this 
permit or the application of any provision of this pem1it to any circumstance, is held 
invalid, the application of such provision to other circumstances and the remainder of this 
permit shall not be affected thereby. 
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Storrnv,'ater Consrrucuon General Penmt 
Pan I 
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DISCHARGE AUTHORIZATION AND SPECIAL CONDITIONS 

A. Coverage under this permit. 

1. During the period beginning with the date of coverage under lhis generai pemut and lasi.ing untii 
the permit's expiration date, the permittee is authorized to discharge srorm water from 
construction activities. 

2. This pew1it also authorizes storn1 water discharges from off-site support activities (e.g., concrete 
or asphalt batch plants, equipment staging yards, material storage areas, excavated material 
disposal areas, borrow areas) provided that: 

a. The support activity is directly related to a construction site thaLi-s required to have VPDES 
permit coverage for discharges of storm water associated with construction activity; 

b. The support activity is not a commercial operation serving multiple unrelated construction 
projects by different operators, and does not operate beyond the completion of the construction 
acti v1ty at the last construction project it supp01ts; and 

c. Appropriate controls and pollution prevention measures for the discharges from the support 
activity areas are identified in the storm water pollution prevention plan required for the 
construction activity under Part II D of this permit. 

3. There shall be no discharge of floating solids or visible foam in other than trace amounts. 

B. Limitation on coverage. 

1. Post-construction discharges. This permit does not authorize storm water discharges that 
originate from the site after construction activities have been completed and the site, including 
any temporary support activity site, has undergone final stabilization. Post-construction 
industrial storm water discharges may need to be covered by a separate VPDES permit. 

2. Discharges mixed with nonstorm water. This permit does not authorize discharges that are mixed 
with sources of nonstorm water, other than those discharges which are identified in Part ID 2 
(Exceptions to prohibition of nonstorm water discharges) and are in compliance with Part II D 5 
(Nonstorm water discharge management). 

3. Discharges covered by another permit. This permit does not authorize storm water discharges 
associated with construction activity that have been covered under an individual permit or 
required to obtain coverage under an alternative general permit in accordance with Part III X. 

4. TMDL limitation. Discharges to waters for which a "total maximum daily load" (TMDL) 
• allocation for sediment or a parameter that addresses sediment (such as total suspended solids, 

turbidity, or siltation) has been established by the board and approved by EPA are not eligible for 
coverage under this permit unless the storm water pollution prevention plan (SWPPP) developed 
by the operator incorporates measures and controls that are consistent with the assumptions and 
requirements of such 'J'MDL. To be eligible for coverage under this general permit, the SWPPP 
must incorporate any conditions applicable to discharges from the construction site that are 
necessary for consistency with the assumptions and requirements of the TMDL. If a specific 
wasteload allocation has been established that would apply to discharges from the construction 
sitP thP OnPr~tor mn<:!t lnrnmnr'.)tp th~t ':lllnr-~tlnn ,i-:,tn th.a. Q\X!PPD 0;r.r~ ~mT"":.1.o,-,,cir.t ~c,,..-..o.-.snV-'fJ s+."'.).ro.r> 
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3. The storm water pollution prevention plan required under Part II D of this perrrnt must be 
reviewed to identify measures to prevent the reoccurrence of such releases and to respond to such 
releases, and the plan must be modified where appropriate. 

F. Spills. 

This permit does not authorize the discharge of hazardous substances or oil resuiung from an on-siie 

spill. 

G. Termination of permit coverage. 

1. The operator of the construction activity may ,,)nly submit a notice of termination after one or 
more of the following conditions have been met: 

a. Final stabilization has.been achieved on all portions of the site for which the operator is 
responsible; 

b. Another operator has assumed control over atll areas of the site that have not been finally 
stabilized; 

c. Coverage under an alternative VPDES permit has been obtained; or 

d. For residential construction only, temporary stabilization has been completed and the 
residence has been transferred to the homeowner. 

2. The notice of termination must be submitted within 30 days of one of the conditions in Part I G 1 
being met. Authorization to discharge terminates seven days after the notice of termination is 
submitted. 

3. The notice of termination shall be signed in accordance with Part III K of this permit. 

H. Water quality protection. The permittee must select, install, implement and maintain best 
management practices (BMPs) at the construction site that minimize pollutants in the discharge as 
necessary to meet applicable water quality standards. If there is evidence indicating that the storm 
water discharges authorized by this permit are causing, have the reasonable potential to cause, or 
are contributing to an excursion above an applicable water quality standard, or are causing 
downstream pollution (as defined in § 62.1-44.3 of the Code of Virginia), the board may take 
appropriate enforcement action, may require the permi ttee to include and implement appropriate 
controls in the SWPPP to correct the problem, and/or may require the permittee to obtain an 
individual permit in accordance with 9 VAC 25-31-170 B 3. 
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STORM WATER POLLUTION PREVF:NTION PLAf'-J 

A stonn water pollution prevention plan (SWPPP) shall be developed and implemented for the 
construction activity covered by this permit. SWPPPs shall he prepared in accordance with good 
engineering practices. The SWPPP shall identify potential sources of pollution which may reasonably 
be expected to affect the quality of stonn water discharges from the construction site. In addition, the 
SWPPP shall describe and ensure the implementation of practices which will be used to reduce 
poiiutants in storm water discharges from the construction site, and to assure compliance with the 
terms and conditions of this permit. 

The SWPPP requirements of this general permit may be fulfilled by incorporating by reference other 
state, tribal or local plans such as an erosion and sediment control (ESC) plan, a spill prevention 
control and countermeasure (SPCC) plan developed for the site under§ 311 of the federal Clean Water 
Act or best management practices (BMP) programs otherwise required for the facility provided that the 
incorporated plan meets or exceeds the SWPPP requirements of Part II D. If an erosion and sediment 
control plan for the construction activity is being incorporated by reference, the referenced plan must 
be approved by the locality in which the construction activity is to occur or by another appropriate plan 
approving authority authorized under the Erosion and Sediment Control Regulations (4 VAC 50-30) 
prior to the commencement of construction. All plans incorporated by reference into the SWPPP 
become enforceable under this permit. If a plan incorporated by reference does not contain all of the 
required elements of the SWPPP of Part II D, the pennittee must develop the missing elements and 
include them in the required SWPPP. 

Once a definable area has been finally stabilized, the operator may mark this on the SWPPP and no 
further SWPPP or inspection requirements apply to that portion of the site (e.g., earth disturbing 
activities around one of three buildings in a complex are done and the area is finaliy stabilized; one 
miie of a roadway or pipeline project is done and finally stabilized, etc.). 

The operator must implement the SWPPP as written from commencement of construction activity until 
final stabilization is complete. 

A. Deadlines for SWPPP preparation and compliance. 

1. The SWPPP shall be prepared prior to submittal of the registration statement and provide for 
compliance with the terms and schedule of the plan beginning with the initiation of construction 
activities. 

2. For ongomg construction activity involving a change of operator, the new operator shall accept 
and maintain the existing SWPPP, or prepare and implement a new SWPPP prior to taking over 
operations at the site. 

B. Signature, plan review and making plans available. 

1. The SWPPP shall be signed in accordance with Part III K. 

2. The SWPPP shall be ,etained, along with a copy of this permit at the construction site from the 
date of commencement of construction activity to the date of final stabilization. Permittees with 
day-to-day operation control over SWPPP implementation shall have a copy of the plan available 
at a central location on-site for the use of al! operators and those identified as having 
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( l) Directions of storm water flow and approximate slopes anticipated after ma_ior grading 
activities; 

(2) Areas of soil disturbance and areas of the site which will not be disturbed; 

(3) Locations of major structural and nonstructural controls identified m the SWPPP, 
including those that will be permanent conlrols that will remain after construction 
activities have been completed; 

(4) Locations where stabilization practices are expected to occur; 

(5) Surface water bodies (including wetlands); 

(6) Locations where storm water discharges to a surface water; 

(7) Locations of off-site material, waste, borrow or equipment storage areas covered by the 
plan; 

(8) Locations of other potential pollution sources , such as vehicle fueling, storage of 
chemicals, sanitary waste facilities, etc.; and 

(9) Areas where final stabilization has been accomplished and no further construction-phase 
permit requirements apply. 

2. Controls to reduce pollutants. The SWPPP shall include a description of all pollution control 
measures that will be implemented as part of the construction activity to control pollutants in 
storm water discharges. For each major activity identified in the project description, the SWPPP 
shall clearly describe appropriate control measures, the general sequencing during the 
construction process in which the measures will be implemented, and which operator is 
responsible for the control measure's implementation. 

a. Erosion and sediment controls. 

( 1) Stabilization practices. The SWPPP shall include a description of interim and permanent 
stabilization practices for the site. Site plans should ensure that existing vegetation is 
preserved where attainable and that disturbed portions of the site are stabilized. 
Stabilization practices may include, but are not limited to: temporary seeding, permanent 
seeding, mulching, geotextiles, sod stabilization, vegetative buffer strips, protection of 
trees, preservation of mature vegetation, riprap, gabions, facines, biologs and other 
appropriate measures. Use of impervious surfaces for stabilization should be avoided. 

(a) A record of the dates when maJor grading activities occur, when construction 
activities temporarily or permanently cease on a portion of the site, and when 
stabilization measures are initiated shall be maintained and included in the SWPPP. 

(b) Except as provided in Part II D 2 a (1) (c), (d) and (e), stabilization measures shall be 
initiated as soon as practicable in portions of the site where construction activities 
have temporarily or permanently ceased, but in no case more than seven days after the 
construction activity in that portion of the site has temporarily or permanently ceased. 

(c) Where the initiation of stabilization measures by the seventh day after construction 
activity temporary or permanently ceased is precluded by snow cover or frozen 
ground conditions, stabilization measures shail be initiated as soon as practicable. 
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or mher information indicates a control has been used rnappropnately, or mco1Tectly, the 
pem1ittee must replace or modify the control for site situations as soon as practicable 

(2) If sediment escapes the construction site, off-siie accumulations of sediment rnusr be 
removed at a frequency sufficient to minimize off-site impacts. 

(3) Litter, constrnction debris, and construction chemicals exposed to storm water shall be 
prevented from becoming a pollutant source in stonn water discharges. 

c. Storm water management. 

(1) The SWPPP shall include a description of all post-construction storm water management 
measures that will be installed during the construction process to control poHutants in 
storm water discharges after construction operations have been completed. Structural 
measures should be placed on upland soils to the degree attainable. Such measures must 
be designed and installed in accordance with applicable local and/or state requirements. 

(2) Such measures may include, but are not limited to: storm water detention structures 
(including dry ponds); storm water retention structures; flow attenuation by use of open 
vegetated swa!es and natural depressions; infiltration of runoff on-site; storm water 
wetlands; sand filters; bioretention systems; water quality structures; and sequential 
systems (which combine several practices). The SWPPP shali include an explanation of 
the technical basis used to select the practices to control pollution where flows exceed 
predevelopment levels. 

(3) Velocity dissipation devices shall be placed at discharge locations and along the length of 
any outfall channel to provide a nonerosive flow velocity from the structure to a water 
course so that the natural physical and biological characteristics and functions are 
maintained and protected (e.g., no significant changes in the hydrological regime of the 
receiving water). 

d. Other controls. 

(1) The SWPPP shall describe measures to prevent the discharge of solid materials, including 
building materials, garbage, and debris to surface waters of the state, except as authorized 
by a Clean Water Act§ 404 permit. 

(2) Where construction vehicle access routes intersect paved public roads, provisions shall be 
made to minimize the transport of sediment by vehicular tracking onto the paved surface. 
\Vhere sediment is transported onto a public road surface, the road shall be cleaned 
thoroughly at the end of each day. Sediment shall be removed from the roads by 
shoveling or sweeping and transported to a sediment control disposal area. Street 
washing shall be ailowed only after sediment is removed in this manner. 

(3) The SWPPP shall ensure and demonstrate compliance with applicable state or local waste 
disposal, sanitary sewer or septic system regulations. 

(4) The SWPPP shall include a description of construction and waste materials expected to be 
stored on-site with updates as appropriate. The plan shall also include a description of 
controls to reduce pollutants from these materials, including storage practices to minimize 
exposure of the materials to storm water, and for spill prevention and response. 

2H6V1045 



Srormwater Construction General Pemm 
Pan II 

Page 7 of 7 

c. Utility lme installation, pipeline construction, and other examples of long, narro\v, ii near 
construction activities may limit the access of inspection personnel to the areas described in 
Part II D 4 b. Inspection of these areas could require that vehicles compromise temporari I y or 
even permanently stabilized areas cause a~ditional disturbance of soils. and increase the 
potential for erosion. In these circumstances, controls must be inspected on the same 
frequencies as other construction projects, but representative inspections may be performed. 
For representative inspections, personnel must inspect controls along the construct10n site for 
0.25 miles above and below each access point where a roadway, undisturbed right-of-way, or 
other similar feature intersects the construction site and allows access to the areas described 
above. The conditions of the controls along each inspected 0.25-mile segment may be 
considered as representative of the condition of controls along that reach extending from the 
end of the 0.25-rnile segment to either the end of the next 0.25-mile segment, or to the end of 
the project, whichever occurs first. Inspection locations must be listed in the report required by 
Part II D 4 e. 

d. Based on the results of the inspection, the site and activity description identified in the plan in 
accordance with Part II D 1 of this permit and pollution prevention measures identified in the 
SWPPP in accordance with Part II D 2 of this permit shall be revised as appropriate within 
seven calendar days following the inspection. 

e. A rep011 summarizing the scope of the inspection, names and qualifications of personnel 
making the inspection, the dates of the inspection, major observations relating to the 
implementation of the SWPPP, and actions taken in accordance with Part II D 4 d of the permit 
shall be made and retained as part of the SWPPP in accordance with Part ill B of this permit. 
Major observations should include: 

(1) The location(s) of discharges of sediment or other pollutants from the site; 

(2) Location(s) of BMPs that need to be maintained: 

(3) Location(s) of BMPs that failed to operate as designed or proved inadequate for a particular 
location; 

(4) Location(s) where additional BMPs are needed that did not exist at the time of inspection; 
and 

(5) Corrective action required including any changes to the SWPPP that are necessary and 
implementation dates. 

The reports shall identify any incidents of noncompliance. Where a report does not identify 
any incidents of noncompliance, the report shall contain a certification that the facility is in 
compliance with the storm water pollution prevention plan and this permit. The report shall be 
signed in accordance with Part ill K of this permit. 

5. Nonstorm water discharge management. The SWPPP shall identify all allowable sources of 
nonstorm water discharges listed in Part ID 2 of this permit that are combined with storm water 
discharges from the construction activity at the site, except for flows from fire fighting activities. 
The S\VPPP shall identify and ensure the implementation of appropriate pollution prevention 
measures for the nonstorm water components of the discharge. 
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NOTE: Monitoring is not required for this permit. If you choose to monitor your storm water 
discharges or BMPs, you must comply with the requirements of subsections A, B, and C, as 
appropriate. 

A. Monitoring. 

1. Samples and measurements taken as required by this permit shall be representative of the 
monitored activity. 

2. Monitoring shall be conducted according to procedures approved under 40 CFR Part 136 or 
alternative methods approved by the U.S. Environmental Protection Agency, unless other 
procedures have been specified in this permit. 

3. The permittee shall periodically calibrate and perform maintenance procedures on all monitoring 
and analytical instrumentation at intervals that will ensure accuracy of measurements. 

B. Records. 

. 

1. Records of monitoring information shall include: 

a. The date, exact place, and time of sampling or measurements; 

b. The individual(s) who performed the sampling or measurements; 

c. The date(s) and time(s) analyses were performed; 

d. The individual(s) who performed the analyses; 

e. The analytical techniques or methods used; and 

f. The results of such analyses. 

2. Except for records of monitoring information required by this permit related to the permittee's 
sewage sludge use and disposal activities, which shall be retained for a period of at least five 
years, the permittee shall retain records of all monitoring information, including all calibration 
and maintenance records and all original strip chart recordings for continuous monitoring 
instrumentation, copies of all reports required by this permit, and records of all data used to 
complete the registration statement for this permit, for a period of at least three years from the 
date of the sample, measurement, report or request for coverage. This period of retention shall be 
extended automatically during the course of any unresolved litigation regarding the regulated 
activity or regarding controi standards applicable to the permittee, or as requested by the board . 

C.- Reporting monitoring results. 

1. The permittee shall submit the results of the monitoring required by this permit not later than the 
10th day of the month after monitoring takes place, unless another reporting schedule is specified 
elsewhere in this pern).it. Monitoring results shall be submitted to the department's regional 
office. 

2. Monitoring results shall be reported on a discharge monitoring report (DMR) or on forms 
provided, approved or specified by the department. 
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8. Any steps planned or taken to reduce, eliminate and prevent a recurrence of the present discharge 
or any future discharges not authorized by this pem1it. 

Discharges reportable to the department under the immediate reponing requirements of other 
regulations are exempted from this requirement. 

H. Repons of unusual or extraordinary discharges. If any unusual or extraordinary discharge inciuding 
a bypass or upset should occur from a treatment works and the discharge enters or could be 
expected to enter state waters, the permittee shall promptly notify, in no case later than 24 hours, the 
depanment by telephone after the discovery of the discharge. This notification shall provide all 
available details of the incident, including any adverse effects on aquatic life and the known number 
of fish killed. The permittee shall reduce the report to writing and shall submit it to the department 
within five days of discovery of the discharge in accordance with Part III I 2. Unusual and 
extraordinary discharges include but are not limited to any discharge resulting from: 

1. Unusual spillage of materials resulting directly or indirectly from processing operations; 

2. Breakdown of processing or accessory equipment; 

3. Failure or taking out of service some or all of the treatment works; and 

4. Flooding or other acts of nature. 

I. Reports of noncompliance. The permittee shall report any noncompliance which may adversely 
affect state waters or may endanger public health. 

1. An oral report shall be provided within 24 hours from the time the permittee becomes aware of 
the circumstances. The following shall be included as information which shall be reported within 
24 hours under this paragraph: 

a. Any unanticipated bypass; and 

b. Any upset which causes a discharge to surface waters. 

2. A written report shall be submitted within five days and shall contain: 

a. A description of the noncompliance and its cause; 

b. The period of noncompliance, including exact dates and times, and if the noncompliance has 
not been corrected, the anticipated time it is expected to continue; and 

c. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the noncompliance. 

The board may waive the written report on a case-by-case basis for reports of noncompliance 
under Part III I if the oral report has been received within 24 hours and no adverse impact on 
state waters has been reported. 

3. The permittee shall report all instances of noncompliance not reported under Part III I l or 2 in 
writing at the time the next monitoring reports are submitted. The reports shall contain the 
information listed in Part III I 2. 

' 

NOTE: The immediate (within 24 hours) reports required in Part III G, Hand I may be made to 
the department's regional office. Reports may be made by telephone or by fax. For reports 
outside normal working hours, leaving a recorded message shall fulfill the immediate reporting 
requirement. For emergencies, the Virginia Department of Emergency Management maintains a 
24 hour telephone service at 1-800-468-8892. 2 H 6 y 1 O 4 8 
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officer having responsibility for the overall operauons of a principal geographic unn of che 
agency. 

2. Reports, etc. AJI reports required by permits and other infornrntion requested by the board shall 
be signed by a person described in Part III K l or by a duly authorized representative of that 
person. A person is a duly authorized representative only if: 

a. The authorization is made in writing by a person described in Part III K 1: 

b. The authorization specifies either an individual or a position having responsibility for the 
overall operation of the regulated facility or activity such as the position of plant manager, 
operator of a well or a well field, superintendent, position of equivalent responsibility, or an 
individual or position having overall responsibility for environmental matters for the company. 
A duly authorized representative may thus be either a named individual or any individual 
occupying a named position; and 

c. The written authorization is submitted to the department. 

3. Changes to authorization. If an authorization under Part III K 2 is no longer accurate because a 
different individual or position has responsibility for the overall operation of the facility, a new 
authorization satisfying the requirements of Part III K 2 shall be submitted to the department 
prior to or together with any reports or information to be signed by an authorized representative. 

4. Certification. Any person signing a document under Part III K l or 2 shall make the following 
ce11ification: 

"I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations." 

L. Duty to comply. The permittee shall comply with all conditions of this permit. Any permit 
noncompliance constitutes a violation of the State Water Control Law and the Clean Water Act, 
except that noncompliance with certain provisions of this permit may constitute a violation of the 
State Water Control Law but not the Clean Water Act. Permit noncompliance is grounds for 
enforcement action; for permit termination, revocation and reissuance, or modification; or denial of 
a permit renewal application. 

_ The permittee shall comply with effluent standards or prohibitions established under§ 307(a) of 
the Clean Water Act for toxic pollutants and with standards for sewage sludge use or disposal 
established under§ 405(d) of the Clean Water Act within the time provided in the regulations that 
establish these standards or prohibitions or standards for sewage sludge use or disposal, even if this 
permit has not yet been modified to incorporate the requirement. 

M. Duty to reapply. If the,permittee wishe~· to continue an activity regulated by this permit after the 
expiration date of this permit, the permittee shall submit a new registration statement at least 90 
days before the expiration date of the existing permit, unless permission for a later date has been 
granted by the board. The board shall not grant permission for registration statements to be 
submitted later than the expiration date of the existing permil. 
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a. Bypass is prohibited, and the board may take enforcement acuon against a permittec: fer 

bypass unless: 

(1) Bypass was unavoidable to prevent loss of life, personal injury. or severe propeny 
damage; 

(2) There were no feasihle alternatives to the bypass, such as the use of auxiliary rreatmenr 
facilities, retention of untreated wastes, or maintenance during normal periods of 
equipment downtime. This condition is not satisfied if adequate back-up equipment 
should have been installed in the exercise of reasonable engineering judgment to prevent 
a bypass which occurred during normal periods of equipment downtime or prevemive 
maintenance; and 

(3) The permittee submitted notices as required under Part III U 2. 

b. The board may approve an anticipated bypass, after considering its adverse effects, if the 
board determines that it will meet the three conditions listed in Part III U 3 a. 

V. Upset. 

1. An upset constitutes an affirmative defense to an action brought for noncompliance with 
technology-based permit effluent limitations if the requirements of Part III V 2 are met. A 
determination made during administrative review of claims that noncompliance was caused by 
upset, and before an action for noncompliance, is not a final administrative action subject to 
judicial review. 

2. A permittec who wishes to establish the affirmative defense of upset shall demonstrate, through 
properly signed, contemporaneous operating logs or other relevant evidence that: 

a. An upset occurred and that the permittee can identify the cause(s) of the upset; 

b. The permitted facility was at the time being properly operated; 

c. The permittee submitted notice of the upset as required in Part III I; and 

d. The permittee complied with any remedial measures required under Part III S. 

3. In any enforcement proceeding, the permittee seeking to establish the occurrence of an upset has 
the burden of proof. 

W. Inspection and entry. The permittee shall allow the director, or an authorized representative, upon 
presentation of credentials and other documents as may be required by law to: 

l. Enter upon the permittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of this permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the conditions 
of this permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this permit; and 

4. Sample or monitor at reasonable times, for the purposes of ensuring permit compliance or as 
otherwise authorized by the Clean Water Act and the State Water Control Law, any substances 
or parameters at any location. 
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Four Seasons in Historic Virginia - Phase 6, Section 1 
Storm Water Pollution Prevention Plan 

Project Name and Location: 

Developer Name and Address: 

Description: 

SITE DESCRIPTION 

Four Seasons in Historic Virginia - Phase 6, Section 1 
i 6403 Dumfries Road 

Mr. John Snyder 
16559 Sparkling Brook Loop 
Dumfries, Virginia 22026 

The Four Seasons project is located in the northwest quadrant of Interstate Route 95 and State 
Route 234 interchange, above the town of Dumfries and below the community of Montclair. 
This site is mostly a wooded area with poplar, oak, and beech with some pine as the 
predominate tree type. 

The area site is located in the northwestern portion of the Four Seasons in the Historic Virginia 
Development. Two sections of this property will be developed in future phases (PWC Plan# 00-
00206). The site area is bounded by existing Four Seasons Phase 5 - Section 2 (PWC Plan# 
03-00397) to the northeast, and Phase 5 - Section 1 (PWC Plan# 03-00275) to the southeast, 
and existing Four Seasons Phase 1 - Section 2 (PWC Plan# 00-00464) to the south. 

This plan consists of 107 lots. Development of this parcel will consist of construction of all the 
necessary roads, curb and gutter, storm, sanitary and storm sewers needed to support this 
subdivision section. 

Soils within the site area are: 

Dumfries Sandy Loam 
Lunt Loam 
Comus Loam 
Hatboro Silt Loam 
Quantico Sandy Loam 

Soil disturbing activities will include: clearing and grading; installing a temporary construction 
entrance, perimeter and other erosion and sediment controls; grading; excavation for the 
sediment trap and basin, storm sewer, sanitary force main, utilities, building underground level 
and foundations; construction of curb and gutter, road and preparation for final seeding. 
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Storm Water Pollution Prevention Plan 

Runoff Coefficient: The prP-cieveloped coefficient of runoff is c = 0.30 
The final coefficient of runoff for the site will be c = 0.55 

Site .A.rea: 

Wetland Area: 

The site is approximately 32.00 HA (79.09 acres) of which 
21.03 HA (51.99 acres) will be disturbed by construction 
activities. 

Onsite has a wetland area of 0.02 HA (0.06 acres). The wetland 
area that will be disturbed by construction activities onsite is 0.01 
HA (0.03 acres). 

SEQUENCE OF MAJOR ACTIVITIES 

The order of activities will be as follows: 

1. A pre-construction meeting shall be held with county inspectors, the contractor, and 
engineer, prior to the start of construction of this section. 

2. Install the temporary construction entrance with a wash rack and sediment - trapping 
device. 

3. Clear and grub for perimeter controls and install tree protection as depicted on plan. 
4. Install silt fence. 
5. Install sediment traps and sediment basins to include storm pipes necessary for 

drainage. All sediment traps and basins shall remain in place for the duration of the 
Phase II construction. If necessary, these controls shall be reshaped as the site is 
graded in order to maintain optimal erosion control. 

6. Install diversion dikes to divert water to sediment trap and sediment basins. 
7. Seed/Mulch berm of sediment traps and basins, and dike within 48 hours after installed. 
8. Clear and grub the remainder of the site and install the rest of the Phase I erosion 

controls as depicted on the plan. 
9. Pile topsoil. 
10. Stabilize denuded areas and stockpiles not to remain longer than 14 days. 
·11. Rough grade the detention ponds. The ponds will be constructed in the initial phase of 

construction, but will not be used as a sediment control device until storm sewer systems 
are installed. Once the storm sewer systems are installed the detention ponds shall be 
utilized as a sediment control device. Construct the retaining walls as necessary for 
grading. Rough grade the remainder of the site. The contractor will take the necessary 
measures to control dust as per Virginia Erosion and Sediment Control Handbook 
Standard 3.39. 

12. Install utilities, storm sewer, sanitary sewer, and curb and gutter. 
13. After storm run T3-T5 is installed and as SWM road is rough graded, remove sediment 

basin #3 and temporary HOPE at silt basin #3. 

Page 2 
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14. Apply stone to the road. 
1 :'i. Reshape sediment traps and basins until grading and seeding is complete. 
16. Install inlet protection, which will entrap sediment before it enters undisturbed areas or 

existing and/or proposed storm sewer systems. 
17. Complete grading and seeding. 
18. When all construction activity is complete and the site is stabilized, remove inlet 

protection, diversion dike, and silt fence; and reseed any areas disturbed by their 
removal. These measures shall be maintained through construction activities and 
through all phases of grading until upstream stabilization is possible for final grading. 
Structural measures are to be retained until upland areas are stabilized. 
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Name of Receiving Waters: The entire site will drain to Powell's Creek. 

CONTROLS 
Erosion and Sediment Controls 

Stabilization Practices 

Temporary Stabilization - Top soils stock piles and disturbed portions of the site where 
construction activities temporarily cease for at least 14 days will be stabilized with temporary 
seed and mulch no later than 7 days from the last construction activity in that area. The 
temporary seed, lime, fertilizer, and mulch shall be applied in accordance with the Virginia 
Erosion and Sediment Control Handbook. Areas of the site which are to be paved will be 
temporarily stabilized in accordance with the 'ilirqinia Erosion and Sediment Control Handbook, 
until bituminous pavement can be applied. 

Permanent Stabilization - Disturbed portions of the site where construction activities 
permanently cease shall be stabilized with permanent seed no later than 7 days after final grade 
is reached on any portion of the site. The permanent seed mix shall be selected according to 
the current seasonal conditions. Seeding and selection of the seed mixture shall be in 
accordance with the Virginia Erosion and Sediment Control Handbook Standard and 
Specification 3.32. After seeding, each area shall be mulched with straw. The straw mulch is to 
be tacked into place by a disk with blades set nearly straight. The golf course superintendent 
shall approve all seed mixtures prior to application. 

Any slopes that are 3: 1 or greater and slopes at a height greater than six feet may require 
additional stabilization measures including, but not limited to geotextile matting, slope drains, 
sodding or pegging. These measures will be installed as deemed necessary by the site 
inspector and job superintendent. 

Structural Practices 

Tree Protection - Will be constructed at tree save areas and at limits of construction to 
ensure the survival of desirable trees where they will be effective for erosion and sediment 
control, watershed protection, landscape beautification, dust and pollution control, noise 
reduction, shade and other environmental benefits while the land is being converted from 
forest to urban type uses. Tree save areas shall be clearly marked in the field by orange safety 
fence. 

Temporary Silt Fence - Will be constructed onsite to intercept and detain small amounts of 
sediment from disturbed areas during construction in order to prevent sediment from leaving the 
site. They will be installed as shown and around lots during Phase I and II construction, in 
accordance with standard 3.05 of the VESHB, 1992 edition. 
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Super Silt Fence - Super silt fence will be installed as shown during Phase 1 and 2 
construction. 

Temporary Earth Dike - \/Viii be constructed to collect runoff from the disturbed area and direct 
the runoff to the sediment traps and basins. They will be installed along the periphery of the site 
as depicted on the Phase I and II Erosion Control Plan, in accordance with standard 3.09 of the 
VESHB, 1992 edition. 

Sediment Traps - Will be constructed at various locations on the site (See Phase I and II 
Erosion Control Plan) and formed by constructing an embankment and excavating a storage 
pond. The trap will drain through an-outlet pipe. The sediment should be removed from the trap 
when the volume of the wet storage is reduced by one-half. 

Construction Entrance -A construction entrance in accordance with standard 3.02 of the 
VESHB, 1992 edition, will be placed at the entrance of the site and equipped with wash rack; 
wash water will be supplied by a public water source or by water truck. 

Storm Inlet Protection - Inlet protection will be placed on curb inlets as soon as they are brought 
to grade. Inlet protection for drop inlets will be provided in accordance with standard 3.07 of the 
VESHB, 1992 edition. 

Sediment Basin - Will be constructed at three locations on the site (See Phase 1 Erosion 
Control Plan). The proposed sediment basins shall be installed with the Phase 1 perimeter 
controls and removed after the site is rough graded and the storm sewer down stream is 
constructed. 

Inlet Protection - Will be installed to prevent sediment from entering storm drainage system 
prior to permanent stabilization of the disturbed area. 

Outlet Protection -Will be installed at existing storm structures to prevent scour at storm 
water outlets, to protect the outlet structures, and to minimize the potential for downstream 
erosion by reducing the velocity and energy of concentrated storm water flows. 

Check Dams - Will be constructed in the existing onsite drainage swale to reduce the velocity of 
concentrated storm water flows, thereby reducing erosion of the drainage swale. 

Temporary Seeding -Areas not worked for a period more than 7 days shall be seeded. 
Hydroseeded areas shall be checked after seeding to ensure appropriate coverage has been 
obtained. 

Geotextile Matting - Due to the severity of the slopes, we recommend placement of geotextile 
matting or jute mesh on the fill slopes of the site. Placement shall be coordinated with the 
county site inspector and the site superintendent. 
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Culvert Inlet Protection - Inlet protection for Dl-7 grate inlets that receive more than 1 acre of 
drainage shsi!! be provided in accordance vvith Culvert Inlet Protection, standard 3.08 of the 
VESHB, 1992 editio11. 

Culvert Outiet Protection - Outlet protection for ES-1 and EVV-1 outlets shall be provided in 
accordance with Outlet Protection, standard 3.18 of the VESHB, 1992 edition. 

Gravei Outiet VVeirs - Gravel outlet weirs vvill be installed as shovm during Phase 1 construction 
and are sized in accordance with standard 3.13 of the VESHB, 1992 edition. 

Rock Check Dams - Rock Check Dams will be installed as shown during Phase 1 construction 
in accordance with standard 3.20 of the VESHB, 1992 edition. 

Post-Construction Storm Water Management 

SWM and BMPS are being provided for 175 acres of the Four Seasons project. Two 
SWM/BMP ponds will be built with this section. The post-development area draining to the 
facility is 143.9 acres, which inciudes areas from future sections. 

The SWM pond is designed with a combined spillway riser structure, with a 60-inch outlet pipe, 
which will adequately route the 100-year storm in accordance with the DCSM. The use of a 
combined spillway for the pond outfall is justified by the lack of a location for an emergency 
spillway due to the fact that the dam is also a road embankment. The existing storm drainage 
system can adequately handle the two-year flow without eroding, the ten-year flow stays within 
the system, overland relief has been provided on site and the 1 DO-year storm does not flood any 
structures. The facility will be maintained by the HOA. 

WASTE DISPOSAL 

WASTE MATERIALS 

All waste materials will be collected and stored in a securely lidded metal dumpster rented 
from Northern Virginia Waste Company, which is a licensed solid waste management company 
in Prince William County. T1-,e dumpster '-"Jill meet all local Prince William County and any State 
solid waste management regulations. All trash and construction debris from the site will be 
deposited in the dumpster. The dumpster will be emptied a minimum of once per week or more 
often if necessary, and the trash will be hauled to the Manassas Transfer, the Lorton Landfill, or 
the Potomac Landfill. No construction waste materials will be buried onsite. All personnel will 
be instructed regarding the correct procedure for waste disposal. Notices stating these 
practices will be posted in the office trailer, and the individual who manages the day-to-day site· 
operations will be responsible for seeing that these procedures are followed. 
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HAZARDOUS WASTE 

Ali hazardous waste materials will be disposed of in the manner specified by local or State 
regulation or by the manufacturer. Site personnel will be instructed in these practices and 
Mr. John Snyder, the individual who manages day-to-day site operations, will be responsibie for 
seeing that these practices are followed. 

SANITARY WASTE 

All sanitary waste will be collected from the portable units a minimum of one time per week 
by a licensed sanitary waste management contractor, as required by local regulation. All 
sanitary sewer or septic systems shall be constructed and maintained in compliance with 
local and state requirements. 

OFF-SITE VEHICLE TRACKING 

Two stabilized construction entrances has been provided to help reduce vehicle tracking of 
sediments. The paved street adjacent to the site entrance will be shoveled or swept daily to 
remove any excess mud, dirt or rock tracked from the site. Dump trucks hauling material from 
the construction site will be covered with a tarpaulin. 

TIMING OF CONTROLS/MEASURES 

As indicated in the Sequence of Major Activities, the earth dike, temporary construction 
entrances, sediment traps and basins will be installed prior to clearing or grading of any 
other portions of this site. Areas where construction activities temporarily cease for more 
than 14 days will be stabilized with a temporary seed and mulch within 7 days of the last 
disturbance. Once construction activity ceases permanently in an area, that area will be 
stabilized with permanent seed and mulch. After this site is stabilized, the accumulated 
sediment will be removed from the trap. The inlet protection will be removed, as well as the silt 
fence and the earth dike. Any areas disturbed by their removal shall be reseeded. 

CERTIFICATION OF COMPLIANCE 
WITH FEDERAL, STATE, AND LOCAL REGULATIONS 

The storm water pollution prevention plan reflects Prince William County requirements for storm 
water management and erosion sediment control, as established in State Water Control Board 
ordinance VR680-14-19. To ensure compliance, this plan was prepared in accordance with the 
Prince William County Design and Construction Standards Manual and the Virginia Erosion and 
Sediment Control Handbook. There are no other applicable State or Federal requirements for 
sediment and erosion site plans (or permits), or storm water management site plans (or 
permits). 
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MAINTENANCE/INSPECTION PROCEDURES 
Erosion and Sediment Control Inspection and Maintenance Practices 

These are the inspection and maintenance practices that will be used to maintain erosion and 
sediment controis; 

• .A.II control measures will be inspected at least once each week and following any storm 
event of 0.5 inches or greater. 

All measures will be maintained in good working order; if a repair is necessary, it will 
be initiated within 24 hours of report. 

• Built up sediment will be removed from silt fence when it has reached one-half the 
height of the fence. 

• The sediment basin and trap will be inspected for depth of sediment, and built up 
sediment will be removed when it reaches 50 percent of the design capacity of the wet 
storage and at the end of the job. 

• Gravel outlets will be checked regularly for sediment build-up and drainage blockage. If 
gravel is clogged by sediment, it shall be removed and cleaned or replaced. 

• The land development contractor shall maintain erosion and sediment peripheral 
controls until the site has been adequately stabilized and released by the site inspector. 
Erosion control during building is the responsibility of the site builder. Appropriate 
measures will be shown on the individual lot grading plans. 

• Diversion dike will be inspected and any breaches promptly repaired. 

• Silt fence will be checked regularly for undermining or deterioration of the filter fabric. 
Sediment shall be removed when deposition reaches half way to the top of the barrier. 

• Seeded areas shall be checked regularly to ensure that a good stand is maintained. 

• Temporary and permanent seeding and planting will be inspected for bare spots, 
washouts, and healthy growth. Areas should be fertilized and reseeded as deemed 
necessary by the site inspector. 

The dates of major grading activities when construction ceases temporarily or 
permanently on a portion of the site, and dates when stabilization measures are initiated 
will be recorded in the inspection report. 

A maintenance inspection report will be made after each inspection. A copy of the 
report form to be completed by the inspector is attached. 

Page 8 

2H6V1058 



Four Seasons in Historic Virginia - Phase 6, Section 1 
Storm Water Pollution Prevention Plan 

Mr. John Snyder, site superintendent, wili select three individuals who will be responsible 
for inspections, maintenance and repair activities, and filling out the inspection and 
maintenance report. 

Personnel selected for inspection and maintenance responsibilities will receive training 
from Mr. John Snyder. They will be trained in all the inspection and maintenance 
practices necessary for keeping the erosion and sediment controls used onsite in good 
working order. 

• ff sediment has escaped the construction site, sediment offsite will be removed 
promptly to minimize offsite impact. This shall be done in accordance with local and 
state regulations. 

Non-Storm Water Discharge 

It is expected that the following non-storm water discharges will occur from the site during 
the construction period: 

• Water from water line flushings. 

• Pavement wash waters (where no spills or leaks of toxic or hazardous materials has 
occurred). 

• Uncontaminated ground water (from dewatering excavation). 

All non-storm water discharges will be directed to the sediment trap and basin prior to 
discharge. 

INVENTORY FOR POLLUTION PREVENTION PLAN 

The materials or substances listed below are expected to be present onsite during 
construction: 

., Concrete 

., Fertilizers 
e Detergents 
e Petroleum Based Products 
0 Paints ( enamel or latex) 
e Cleaning solvents 

• Metal studs 
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Masonry Block 
Tar 
Insulation Materiai 

SPILL PREVENTION 
Material Management Practices 

The following are the material management practices that will be used to reduce the risk of 
spills or other accidental exposure of materials and substances to storm water runoff. 

Good Housekeeping: 

The following good housekeeping practices will be followed onsite during the construction 
project. 

• An effort will be made to store only enough product required to do the job. 

• All materials stored onsite will be stored in a neat, orderly manner in their appropriate 
containers and, if possible, under a roof or other enclosure. 

Products will be kept in their original containers with original manufacturer's label. 

Substances will not be mixed with one another unless recommended by the 
manufacturer. 

Whenever possible, all of a product will be used up before disposing of the 
container. 

• Manufacturers' recommendations for proper use and disposal will be followed. 

• The site superintendent will inspect daily to ensure proper use and disposal of 
materials onsite . 

., No construction or equipment is permitted in RPA areas unless specifically shown on the 
plan for utility work. 

The proposed sediment basin shall be installed with the Phase 1 perimeter controls and 
removed after the site is rough graded and the storm sewer down stream is constructed. 

Diversion dikes and sediment traps will be in place prior to mass grading operations. 
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Hazardous Products: 

~ These practices are used to reduce the risks associated with hazardous materials. 

@I Products will be kept in original containers unless they are not resealable. 

" Original labels and material safety data will be retained; they contain important 
product information. 

• If surplus product must be disposed of, manufacturers' or local State recommended 
methods for proper disposal will be followed. 

The following product specific practices will be followed onsite: 

Petroleum Products: 

All onsite vehicles will be monitored for leaks and receive regular preventative maintenance 
to reduce the chance of leakage. Petroleum products will be stored in tightly sealed 
containers which are clearly labeled. 

Any asphalt substances used onsite will be applied according to manufacturers' 
recommendations and state and local regulations. 

Fertilizers: 

Fertilizers used will be applied only in the minimum amounts recommended by the 
manufacturer. Once applied, fertilizer will be worked into the soil to limit exposure to storm 
water. Storage will be in a covered shed. The contents of any partially used fertilizer will be 
transferred to a sealable plastic bin to avoid spills. 

Paints: 

All containers will be tightly sealed and stored when not required for use. Excess paint will 
not be discharged to the storm sewer system but will be properly disposed of according to 
manufacturer's instructions or State and local regulations. 

Concrete Trucks: 

Concrete trucks will not be allowed to wash out or discharge surplus concrete or drum wash 
water on the site. 
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Spill Control Practices 

ln addition to the good housekeeping and material management practices discussed in the 
previous sections of this plan, the following practices 1vVill be fo!!owed for spill prevention and 
clean-up: 

• Manufacturers' recommended methods for spill cleanup will be clearly posted and 
site personnel will be made aware of the procedures and the location of the 
information and cleanup supplies. This method must meet or exceed state and local 
regulations. 

Materials and equipment necessary for spill cleanup will be kept in the material 
storage area onsite. Equipment and materials will include but not be limited to 
brooms, dust pans, mops, rags, gloves, goggles, kitty litter, sand, sawdust, and 
plastic and metal trash containers specifically for this purpose. 

All spills will be cleaned up immediately after discovery in accordance with state and 
local regulations. 

• The spill area will be kept well ventilated and personnel will wear appropriate 
clothing to prevent injury from contact with a hazardous substance. 

• Spills of toxic or hazardous material will be reported to the appropriate state and 
local government agency, regardless of size. 

• The spill prevention plan will be adjusted to include measures to prevent this type of 
spill from occurring and how to clean up the spill if there is another one. 

Mr. John Snyder, the site superintendent, is responsible for the day-to-day site 
operations. He will be the spill prevention and clean-up coordinator. He will then 
designate at least three other site personnel who will receive spi!I prevention and 
cleanup training, which will at least meet or exceed state and local regulations. These 
individuals will become responsible for a particular phase of prevention and cleanup. 
The names of responsible spill personnel will be posted in the office trailer in the material 
area on-site. 
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POLLUTION PREVENTION PLAN CERTIFICATION 

I certify under penalty of law that this document and all it's attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gathered and evaluated the information submitted. Based on my inquiry of the person 
or persons directly responsible for gathering the information, the information submitted is, to the 
best of my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations. 

Date: -------

Page 13 

2H6Vl063 



Four Seasons in Historic Virginia - Phase 6j Section 1 
Storm Water Pollution Prevention Plan 

CONTRACTOR'S CERTiFiCATION 

I certify under penalty of law that I understand the terms and conditions of the Virginia Pollutant 
Discharge Elimination System (VPDES) General permit that authorizes the storm water 
discharges associated with industrial activity from the construction site identified as part of this 
certification. 

Signature For: Responsible For: 

Date: 

Date: 

Date: 
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STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

TO BE COMPLETED EVERY 7 DAYS AND WITH!r~ 24 HOURS OFA RAINFALL EVENT OF 
0.5 INCHES OR MORE 

INSPECTOR: __________ DATE:-----------

INSPECTOR'S QUALIFICATIONS: 

DAYS SINCE LAST RAINFALL: ___ AMOUNT OF LAST RAINFALL __ INCHES 

STABILIZATION MEASURES 

DATE SINCE LAST DATE OF NEXT STABILIZED? 
AREA DISTURBED DISTURBANCE (YES/NO) ST AB!LIZED WITH CONDITION 

ROADS 

STABILIZATION REQUIRED: 

TO BE PERFORMED BY: _____ _ ON OR BEFORE: -------
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STRUCTURAL CONTROLS 

------

TREE PROTECTION 

AREA HAS ANY TREE PROTECTiON :s THERE EVIDENCE OF ROOT 
FALLEN DOWN? DAMAGE? 

MAINTENANCE REQUIRED FOR TREE PROTECTION: 

TO BE PERFORMED BY: _______ ON OR BEFORE: ____ _ 
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STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 

------
SILT FENCE 

,. 

AREA IS THE SEDIMENT BUILDUP MORE THAN IS THERE EVIDENCE OF WASHOUT 
2 THE HEIGHT OF THE FENCE? OR OVER-TOPPING? 

MAINTENANCE REQUIRED FOR SILT FENCE: 

TO BE PERFORMED BY: _______ ON OR BEFORE: ______ _ 
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STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 

-----
SUPER SILT FENCE 

AREA IS THE SEDIMENT BUILDUP MORE THAN IS THERE EVIDENCE OF WASHOUT 
2 THE HEIGHT OF THE FENCE? OR OVER-TOPPING? 

-

MAINTENANCE REQUIRED FOR SILT FENCE: 

TO BE PERFORMED BY: _______ ON OR BEFORE: ______ _ 
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STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 

------
EARTH DIKE 

FROM TO IS DIKE STABILIZED? IS THERE EVIDENCE OF 
WASHOUT OR 

OVER-TOPPING? 

MAINTENANCE REQUIRED FOR EARTH DIKE: 

TO BE PERFORMED BY: _______ ON OR BEFORE: _____ _ 
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DATE: 

TRAP 

#1 

#2 ,___ __ 

#3 

#4 

#5 

#6 

#7 

#8 

#9 

#10 

#11 

#12 

Four Seasons in Historic Virginia-· Phase 6, Section 1 
Storm Water Pollution Prevention Plan 

IS 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROL 

SEDIMENT TRAP 

DEPTH OF CONDITION OF ANY EVIDENCE OF 
EMBANKMENT SEDIMENT TRAP TRAP SIDE SLOPES OVER-TOPPING OF THE 
STABILIZED? EMBANKMENT? 

MAINTENANCE REQUIRED FOR SEDIMENT TRAP: 

TO BE PERFORMED BY:------- ON OR BEFORE:------
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DATE: 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 

-----

SEDIMENT BASIN 

BASIN IS EMBANKMENT DEPTH OF CONDITION OF BASIN 
STABILIZED? SEDIMENT BASIN SIDE SLOPES 

#1 

#2 

#3 

MAINTENANCE REQUIRED FOR SEDIMENT BASIN: 

TO BE PERFORMED BY: _______ ON OR BEFORE: 
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DATE: ___ _ 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE FORM 

STRUCTURAL CONTROLS 

STORM DRAIN INLET PROTECTION 

INLET PROTECTION IS IT CAUSING EXCESSIVE DEPTH OF SEDliviENT 
PONDING? ACCUMULATION 

STORM STRUCTURE# 10 

STORM STRUCTURE# 11 -
STORM STRUCTURE# 12 

STORM STRUCTURE # 13 

STORM STRUCTURE # 14 

STORM STRUCTURE # 15 

STORM STRUCTURE# 16 

STORM STRUCTURE # 22 

STORM STRUCTURE # 23 

STORM STRUCTURE# 24 

STORM STRUCTURE# 25 

STORM STRUCTURE # 26 

STORM STRUCTURE # 27 

STORM STRUCTURE# 31 

STORM STRUCTURE # 32 

STORM STRUCTURE # 33 

MAINTENANCE REQUIRED FOR OUTLET PROTECTION: 

TO BE PERFORMED BY: ON OR BEFORE: 
~~~~~~~- -~~~~~-
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DATE: ___ _ 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE FORM 

STRUCTURAL CONTROLS 

STORM DRAIN INLET PROTECTION 

INLET PROTECTION IS IT CAUSING EXCESSIVE DEPTH OF SEDIMENT 
PONDING? ACCUMULATION 

-

STORM STRUCTURE # 34 

STORM STRUCTURE # 35 

STORM STRUCTURE# 36 

STORM STRUCTURE # 41 

STORM STRUCTURE # 42 

STORM STRUCTURE# 43 

STORM STRUCTURE# 44 

STORM STRUCTURE# 45 

STORM STRUCTURE# 46 

STORM STRUCTURE# 47 

STORM STRUCTURE# 61 

STORM STRUCTURE# 62 

STORM STRUCTURE # 63 

STORM STRUCTURE# 64 

STORM STRUCTURE # 65 

MAINTENANCE REQUIRED FOR OUTLET PROTECTION: 

TO BE PERFORMED BY: _______ ON OR BEFORE:------
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DATE: 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION A.ND MAINTENANCE FORM 

STRUCTURAL CONTROLS 

STORM DRAIN INLET PROTECTION 

INLET PROTECTION IS IT CAUSING EXCESSIVE DEPTH OF SEDIMENT 
PONDING? ACCUMULATION 

STORM STRUCTURE # 66 

STORM STRUCTURE # 67 

STORM STRUCTURE # 68 

STORM STRUCTURE# 70 

STORM STRUCTURE# 71 

STORM STRUCTURE # 72 

STORM STRUCTURE # 73 

STORM STRUCTURE# 74 

STORM STRUCTURE# 75 

STORM STRUCTURE # 76 

STORM STRUCTURE # 76A 

STORM STRUCTURE # 768 

STORM STRUCTURE # 8 i 

STORM STRUCTURE # 82 

STORM STRUCTURE # 84 

STORM STRUCTURE # 85 

MAINTENANCE REQUIRED FOR OUTLET PROTECTION: 

TO BE PERFORMED BY: _______ ON OR BEFORE: _____ _ 
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STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 

OUTLET PROTECTION 

OUTLET PROTECTION 0% SLOPE ALONG THE OUTFALL AT THE END OF APRON 
LENGTH OF APRON? 

MAINTENANCE REQUIRED FOR OUTLET PROTECTION: 

TO BE PERFORMED BY: _______ ON OR BEFORE: 
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STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

STRUCTURAL CONTROLS 

-----

AREA 

ROCK CHECK DAM 

IS THE SEDIMENT BUILD-UP MORE 
THAN 2 THE HEIGHT OF THE CHECK 

DAM? 

IS THERE EVIDENCE OF 
FLOWS AROUND THE 

EDGES? 

--- -- ---- -·-----·--·- ---- ----- ------------- ·-----

MAINTENANCE REQUIRED FOR ROCK CHECK DAM: 

TO BE PERFORMED BY: ON OR BEFORE: ------- ------
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DATE: ___ _ 

DOES MUCH 
SEDIMENT GET 

TRACKED ONTO 
ROAD? 

STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE FORM 

OTHER CONTROLS 

STABILIZED CONSTRUCTION ENTRANCE 
-

IS THE GRAVEL CLEAN OR IS IT DOES ALL TRAFFIC USE THE 
FILLED WITH SEDIMENT? STABILIZED ENTRANCE TO 

LEAVE THIS SITE? 

IS THE CULVERT 
BENEATH THE 

ENTRANCE WORKING? 

MAINTENANCE REQUIRED FOR STABILIZED CONSTRUCTION ENTRANCE: 

TO BE PERFORMED BY: ON OR BEFORE: 
~~~~~~~- -~~~~~-
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STORM WATER POLLUTION PREVENTION PLAN 
INSPECTION AND MAINTENANCE REPORT FORM 

CHANGES REQUIRED TO POLLUTION PREVENTION PLAN: 

REASONS FOR CHANGES: 

l certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gathered and evaluated the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those directly responsible for gathering information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I 
am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

DATE: 
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STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 

PROJECT: 
SITE DESCRIPTION 

Project Name and Location (Lat., Long. or Address) 
Owners Name and Address 
Description 
Runoff Coefficient 
Site Area 
Sequence of Major Activities 
Name of Receiving Waters 
Dedicated Asphalt Plants or Concrete Plants 
Area of Wetlands 

CONTROLS: Erosion and Sediment 
Stabilization Practices 
Structural Practices 
Storm Water Management 
Waste Disposal: 

Waste Materials 
Hazardous Waste 
Sanitary Waste 

Offsite Vehicle Tracking 
Timing of Controls/Measures 
Certification of Compliance with Federal, States and Local Regulations 

MAINTENANCE/INSPECTION PROCEDURES 
Erosion and Sediment Control Inspection and Maintenance Practices 
Non-storm Water Discharge 
Inventory for Pollution Prevention Plan 

Material Management Practices 
Good Housekeeping 
Hazardous Products 
Petroleum Products 
Fertilizers 
Paints 
Concrete Trucks 
Spill Control Practices 
Pollution Prevention Plan Certification 
Contractor's Certification 

SPILL PREVENTION 

*INSPECTION AND MAINTENANCE REPORT FORMS 
Stabilization Measures 
Stabilized Construction Entrances (1 form per entrance) 
Sediment Trap (one form per each phase) 
Sediment Trap/Basin (one form per each phase 
Silt Fence (one form for each phase) 
Earth Dike (one form per each phase) 
Rock Check Dam (one form per each phase) 
Storm Inlet Protection (one form per each phase) 
Storm Outlet Protection (one form per each phase) 
Fill Diversion (one form per each phase) 
Fill Diversion (one form per each phase) 
Changes Required to Pollution Prevention Plan (one form per each phase) 

MISCELLANEOUS 

DATE: 

The County Siltation & Erosion control Plan and the Storm Water Pollution Prevention Plan are consistent and 
reflect any revisions to either plan. 
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'VIRGINIA STOR:\lWATER MANAGC:\'1ENT REGULATIONS 4VAC3-20 2001 

The foliowing is a complete it>xi of 1he Virginia Stonnwater Management Regulations 

4V AC3-20 amended by the Board of Conservation and Recreation, effective March 5, I 998 

PART I. 
GENERAL. 

4 V AC 3-20-10. Definitions. 

The following words and terms used in this chapter have the following meanings, unless the context 

clearly indicates otherwise. 

"Act" means Article 1.1 (§ 10.1-603.1 etseq.)ofChapter6ofTitle IO.I oftheCodeofVirginia. 

"Adequate channel" means a channel that will convey the designated frequency stom1 event without 

overtopping the channel banks nor causing erosive damage to the channel bed or banks. 

"Applicant" means any person submitting a stonnwater management plan for approval. 

"Aquatic bench" means a 10- to 15-foot wide bench around the inside perimeter of a permanent pool 

that ranges in depth from zero to 12 inches. Vegetated with emergent plants, the bench augments 

pollutant removal, provides habitats, conceals trash and water level fluctuations, and enhances safety. 

"Average land cover condition" means a measure of the average amount of impervious surfaces 

within a watershed, assumed to be 16%. Note that a locality may opt to calculate actual watershed

specific values for the average land cover condition based upon 4 V AC 3-20-101. 

"Best management practice (BMP)" means a structural or nonstructural practice which is designed 

to minirnize the impacts of development on surface and groundwater systems. 

"Bioretention basin " means a water quality BMP engineered to filter the water quality volume 

through an engineered planting bed, consisting of a vegetated surface layer (vegetation, mulch, ground 

cover), planting soil, and sand bed, and into the in-situ material. 

"Bioretention filter" means a bioretention basin with the addition of a sand filter collector pipe 

system beneath the planting bed. 

"Board" means the Board of Conservation and Recreation. 

"Channel" means a natural or manmade waterway. 

"Constructed wetlands" means areas intentionally designed and created to emulate the water quality 

improvement function of wetlands for the primary purpose of removing pollutants from storm water. 

"Department" means the Department of Conservation and Recreation. 

"Development" means a tract of land developed or to be developed as a unit under single ownership 
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or ur~fied control ,vhich is to be used for any business or indusliiil.l purpose or is to contain three or 

more residential dwelling w1its. 

"Director" nwans the Director of the Department of Conservation and Recreation. 

2001 

"Flooding" means a volume of 1.vater that is too great to be confined within the banks or walls of the 

stream, water body or conveyance system and that overflows onto adjacent lands, causing or 

threatening damage. 

"Grassed swale" means an earthen conveyance system which is broad and shallow with erosion 

resistant grasses and check dams, engineered to remove pollutants from stonnwater rw10ff by filtration 

through grass and infiltration into the soil. 

"Impervious cover" means a surface composed of any material that significantly impedes or prevents 

natural infiltration of water into soil. Impervious surfaces include, but are not limited to, roofs, buildings, 

streets, parking areas, and any concrete, asphalt, or compacted gravel surface. 

"Infiltration facility" means a stonnwater management facility which temporarily unpow1ds runoff 

and discharges it via infiltration through the SWTounding soil. While an infiltration facility may also be 
equipped with an outlet structure to discharge impounded runoff, such discharge is nonnally reserved 

for overflow and other emergency conditions. Since an infiltration facility in1pow1ds runoff only 

temporarily, it is nonnally dry during nonrainfall periods. Infiltration basin, infiltration trench, infiltration 

dry well, and porous pavement shall be considered infiltration facilities. 

"Inspection" means an on-site review of the project's compliance with the approved plan, the local 

stonnwater management program, and any applicable design criteria. 

"Land development" or "land development project" means a manmade change to, or construction 

on, the land swface, except as exempted in the Stom1water Management Act,§ 10.1-603.8 B of the 

Code of Virginia, that changes its runoff characteristics. 

"Linear development project" means a land development project that is linear in nature such as, but 

not limited to, (i) the construction of electric and telephone utility lines, and natural gas pipeiines; (ii) 
construction of tracks, rights-of-way, bridges, communication facilities and other related structures of a 

railroad company; and (iii) highway construction projects. 

"Local stormwater management program" or "local program" means a statement of the various 

methods adopted pursuant to the Act and implemented by a locality to manage the runoff from land 

development projects and shall include an ordinance with provisions to require the control of after

development stonnwater runoff rate of flow, the proper maintenance of stonnwater management 

facilities, and minimum administrative procedures consistent with this chapter. 

"Locality" means a county, city, or town. 

"Nonpoint source pollution" means contaminants such as sediment, nitrogen and phosphorous, 

hydrocarbons, heavy metals, and toxics whose sources cannot be pinpointed but rather are washed 

2 
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from the land surface in a diffuse manner by stom1water nmoff. 

"Nonpoint source pollutant runoff load" or "pollutant discharge" means the average amount of a 

pa11icul;:ir pollutant measured m pounds per year, de!iv_ered in a diffose manner by ston11water runoff 

"Percent impervious" means the impervious area within the site divided by the area of the site 

multiplied by l 00. 

"Person" means any inclividual, partnersrup, furn, association, joint venture, public or private 

corporation, trust, estate, conunission, board, public or private institution, utility, cooperative, cow1ty, 

city, town or other political subdivision of the Commonwealth, any interstate body or any other legal 

entity. 

"Planning area" means a designated portion of the parcel on wruch the land development project is 

located. Planning areas shall be established by delineation on a master plan. Once established, 

planning areas shall be applied consistently for all future projects. 

"Post-development" refers to conditions that reasonably may be expected or anticipated to exist after 

completion of the land development activity on a specific site or tract of land. 

"Pre-development" refers to the conditions that exist at the time that plans for the land development 

of a tract of land are approved by the plan approval authority. Where phased development or plan 

approval occurs (preliminary grading, roads and utilities, etc.), the existing conditions at the time prior 

to the first item being approved or pem1itted shall establish pre-development conditions. 

"Regional (watershed-wide) stornnvater management facility" or "regional facility" means a 

facility or series of facilities designed to control storm water rw1off from a specific watershed, although 

only portions of the watershed may experience land development. 

".1.R..egional (1.-vatcrshcd-ivide) stornrvv·ater n1anagen1ent plan" or ''regional [Jlan" means a 
document containing material describing how runoff from open space, ex.isting development and future 

planned development areas within a watershed will be controlled by coordinated design and 

implementation of regional stormwater management facilities. 

"Runoff' or "storm water runoff' means that portion of precipitation that is discharged across the 

land surface or through conveyances to one or more waterways. 

"Sand jilter" means a contained bed of sand which acts to filter the first flush of rw1off The rw1off is 

then collected beneath the sand bed and conveyed to an adequate discharge point or infiltrated into the 

in-situ soils. 

"Shallow marsh" means a zone witrun a stormwater extended detention basin that ex.ists from the 

surface of the normal pool to a depth of six to 18 inches, and has a large surface area and, therefore, 

requires a reliable source of baseflow, groW1dwater supply, or a sizeable drainage area, to maintain the 

desired water surface elevations to support emergent vegetation. 
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"Site" means the parcel of land being developed, or a desif;t1ated planning area in which the land 

development project is located. 

2001 

"State JJrOJect" means any land development project which is undertaken hy any state agency, bo,ml, 

learning. 

"Storm water detention basin" or "detention basin" means a stonnwater management facility which 

temporarily impounds runoff and discharges it through a hydraulic outlet structure to a downstream 

conveyance system. While a certain amount of outflow may also occur via infiltration through the 

surrounding soil, such amounts are negligible when compared to the outlet structure discharge rates and 

are, therefore, uot considered in the facility's design. Since a detention facility impounds runoff only 

temporarily, it is nonnally dry during nonrainfall periods. 

"Storm water extended detention basin" or "extended detention basin "means a stonnwater 

management facility which temporarily impounds runoff and discharges it through a hydraulic outlet 

structure over a specified period of time to a downstream conveyance system for the purpose of water 

quality enhancement or stream channel erosion control. While a certain amount of outflow may also 

occur via infiltration through the surrounding soil, such amounts are negligible when compared to the 

outlet structure discharge rates and, therefore, are not considered in the facility's design. Since an 

extended detention basin impounds runoff only temporarily, it is normally dry during nonrainfall periods. 

"Stormwater extended detention basin-enhanced" or "extended detention basin-enhanced" 
means an extended detention basin modified to increase pollutant removal by providing a shallow marsh 

in the lower stage of the basin. 

"Storm water management facility" means a device that controls stom1water runoff and changes the 

characteristics of that runoff including, but not limited to, the quantity and quality, the period of release 

or the velocity of flmv. 

"Storm water management plan" or "plan" means a document containing material for describing 

how existing runoff characteristics will be affected by a land development project and methods for 
complying with the requirements of the local program or this chapter. 

"Storm water retention basin" or "retention basin" means a stormwater management facility which 

includes a permanent impoundment, or nom1al pool of water, for the purpose of enhancing water 

quality and, therefore, is n01mally wet, even during nonrainfall periods. Storm runoff inflows may be 

temporarily stored above this pem1anent impoundment for the purpose of reducing flooding, or stream 

channel erosion. 

"Stormwater retention basin I" or "retention basin J" means a retention basin with the volume of 

the permanent pool equal to three times the water quality volume. 

"Storm water retention basin !I" or "retention basin If" means a retention basin with the volume of 

the permanent pool equal to four tin1es the water quality volume. 

4 
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"Swrmwater retention basin !fl" or "retention basin I!!" meai1s a retention basin with the volw11e 
of the peirnanent pool equal to four times the water quality volume with the addition of an aquatic 

bench. 

''Suhclivis:on" unless otherv1v'ise defined in a ioc~ll ordinance adopted pursuant to§ 15.l-465 ct the 
Code of Virginia, means the division of a parcel of land into three or more lots or parcels of less than 

five acres each for the purpose of transfer of ownership or building development, or, if a new street is 

involved in such division, any division of a parcel of land. The tenn includes resubdivision and, when 

appropriate to the context, shall relate to the process of subdividing or to the land subdivided. 

"Vegetated filter strip" means a densely vegetated section of land engineered to accept runoff as 

overland sheet flow from upstream development. It shall adopt any natural vegetated form, from grassy 

meadow to small forest. The vegetative cover facilitates pollutant removal through filtration, sediment 

deposition, infiltration and absorption, and is dedicated for that purpose. 

"Water quality volume" means the volwne equal to the first 1/2 inch of runoff multiplied by the 

impervious sUiface of the land development project. 

"Watershed" means a defined land area drained by a river, stream or drainage ways or system of 

connecting rivers, streams, or drainage ways such that all surface water within the area flows through a 

single outlet. 

4 V AC 3-20-30. Purposes. 

The purposes of this chapter are to provide a framework for the administration, implementation and 

enforcement of the Act, while at the same time providing flexibility for innovative solutions to 

storn1water management issues. 

4 V AC 3-20-40. Applicability. 

This chapter is applicable to: 

1. Every locality that establishes a local stonnwater management program; and 

2. Every state project. 
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PART II. 
TECI-Il'.JICAL CRITERIA. 

4 V AC 3-20-50. Applicability. 

This part specifies technical c1iteria for localities that establish a local stom1water management program 

and for state projects. 

4 V AC 3-20-60. General. 

A. Detem1ination of flooding and channel erosion impacts to receiving streams due to land 

development projects shall be measured at each point of discharge from the development project and 

such determination shall include any runoff from the balance of the watershed which also contributes to 

that point of discharge. 

B. The specified design storms shall be defined as either a 24-hour stom1 using the rainfall distribution 

recommended by the U.S. Soil Conservation Service when using U.S. Soil Conservation Service 

methods or as the storm of critical duration that produces the greatest required storage volume at the 

site when using a design method such as the Modified Rational Method. 

C. For purposes of computing runoff, all pervious lands in the site shall be assumed prior to 

development to be in good condition (if the lands are pastures, lawns, or parks), with good cover (if the 

lands are woods), or with conservation treatment (if the lands are cultivated); regardless of conditions 

existing at the time of computation. 

D. Construction of stonnwater management facilities or modifications to channels shall comply with all 

applicable laws and regulations. Evidence of approval of ail necessary permits shall be presented. 

E. Impounding structures that are not covered by the Impounding Structure Regulations ( 4 V AC 50-
20-10 et seq.) shall be engineered for structural integrity during the 100-year storm event. 

F. Pre-development and post-development runoff rates shall be verified by calculations that are 

consistent with good engineering practices. 

G. Outflows from a stormwater management facility shall be discharged to an adequate channel, and 

velocity dissipators shall be placed at the outfall of all stormwater management facilities and along the 
length of any outfall channel as necessary to provide a nonerosive velocity of flow from the basin to a 

channel. 

H. Proposed residential, commercial, or industrial subdivisions shall apply these stormwater 

management criteria to the land development as a whole. Individual lots in new subdivisions shall not 

be considered separate land development projects, but rather the entire subdivision shall be considered 

a single land development project. Hydrologic parameters shall reflect the ultimate land development 
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and shall be used in all engineering calculations. 

I. All stonmvatcr management facilities shall have a maintenance plan which identifies 1he owner and 

the respons1hle party for carrying out the maintenance plan. 

J. Construction of stonmvater management impound.rnent structures within a Federal Emergency 

Management Agency (FEMA) designated. 100-year floodplain shall be avoided to the extent possible. 

When this is w1avoidable, all stom1water management facility construction shall be in compliance with all 

applicable regulations under the National Flood fnsurance Program, 44 CFR Part 59. 

K. Natural channel characteristics shall be preserved to the maximum extent practicable. 

L. Land development projects shall comply with the Virginia Erosion and Sediment Control Act and 

attendant regulations. 

4 VAC 3-20-71. Water quality. 

A. Compliance with the water quality criteria may be achieved by applying the performance-based 

criteria or the technology-based criteria to either the site or a planning area. 

B. Performance-based criteria. For land development, the calculated post-development nonpoint 

source pollutant runoff load shall be compared to the calculated pre-development load based upon the 

average land cover condition or the existing site condition. A BMP shall be located, designed, and 

maintained to achieve the target pollutant removal efficiencies specified in Table 1 to effectively reduce 

the pollutant load to the required level based upon the following four applicable land development 

situations for which the perfom1ance criteria apply: 

1. Situation 1 consists of land development where the existing percent impervious cover is less 

than or equal to the average land cover condition and the proposed improvements wiii create a 

total percent impervious cover which is less than the average land cover condition. 

Requirement: No reduction in the after development pollutant discharge is required. 

2. Situation 2 consists of land development where the existing percent impervious cover is Jess 
than or equal to the average land cover condition and the proposed improvements will create a 

total percent impervious cover which is greater than the average land cover condition. 

Requirement: The pollutant discharge after development shall not exceed the existing pollutant 
discharge based on the average land cover condition. 

3. Situation 3 consists ofland development where the existing percent impervious cover is 

greater than the average land cover condition. 

Requirement: The pollutant discharge after development shall not exceed (i) the pollutant 

discharge based on existing conditions less 10% or (ii) the pollutant discharge based on the 
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average land cover condition, \Vhichever is greater. 

4. Situation 4 consists of land development where the existing percent impervious cover is 
serverl hy an existing stom1water rn::in;igcrnent BMP that addresses ,Mater quality. 

2001 

Requirement: The pollutant discharge after development shall not exceed the existing pollutant 
discharge based on the existing percent impervious cover while served by the existing Bf\1.P. 
The existing BMP shall be shown to have been desif,>ned and constructed in accordance with 
proper design standards and specifications, and to be in proper functioning condition. 

C. Technology-based criteria. For land development, the post-developed stormwater runoff from the 
impervious cover shall be treated by an appropriate BMP as required by the post-developed condition 
percent impervious cover as speci1ied in Table 1. The selected BMP shall be located, designed, and 
maintained to perfom1 at the target pollutant removal efficiency specified in Table 1. Design standards 
and specifications for the BMPs in Table l which meet the required target pollutant removal efficiency 
will be available at the department. 

Table 1 * 

Water Quality BMP Target Phosphorus Removal Efficiency Percent Impervious Cover 

Vegetated filter strip 10% 16-21% 

Grassed swale 15% 

Constructed wetlands 30% 

Extended dctenlion (2 x WQ Vol) 35% 22 -37% 

Retention basin I (3 x WQ Vol) 40% 

B1oretention basin 50% 

Bioretent1on filter 50% 

Extended detention-enhanced 50% 38 -66% 

Retention basin lI (4 x WQ Vol) 50% 

lnfiltrat10n (Ix WQ Vol) 50% 

Sand filter 65% 

Infiltration (2 x WQ Vol) 65% 67 -100% 

Retention basin III (4 x WQ Vol 65% 

with aquatic bench) 

* Innovative or alternate BMPs not included in this table may be allowed at the discretion of the local program 

administrator or the Department. Innovative or alternateB MPs not included in this table which target appropriate nonpoint 

source pollution other than phosphorous may be allowed at the discretion of the local program administrator or the 

Department. 
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4 VAC 3-10-81. Stream channel erosion. 

i\. Properties und recei·..,:ing 'vVUtcrvv'ays do·vvnstrcarn of any lan.d dc"v·cloprncnt project shall be protected 

from erosion and damage due to increases in volw11e, velocity and peak flow rate of stonnwater runoff in 

accordance with the minimum design standards set out in this section. 

B. The plan approving authority shall require compliance with subdivision 19 of 4 V AC 50-30-40 of the 

Erosion and Sediment Control Regulations, promulgated pursuant to Alticle 4 (§ I 0.1-560 et seq.) of 

Chapter 5 of Title 10.1 of the Code of Virginia. 

C. The plan approving authority may determine that some watersheds or receiving stream systems require 

enhanced criteria in order to address the increased frequencyofbankfull flow conditions brought on by land 

development projects. Therefore, in lieu of the reduction of the 2-yearpost-developed peak rate of runoff 

as required in subsection B ofthis section, the land development project being considered shall provide 24-

hour extended detention of the runoff generated by the I-year, 24-hour duration storm. 

D. In addition to subsections B and C of this section, localities may, by ordinance, adopt more stringent 

channel analysis criteria or design standards to ensure that the natural level of channel erosion, to the 

maximum extent practicable, will not increase due to the land development projects. These criteria may 

include, but are not limited to, the following: 

I. Criteria and procedures for channel analysis and classification. 

2. Procedures for channel data collection. 

3. Criteria and procedures for the detennination of the magnitude and frequency of natural 

sediment transport loads. 

4. Criteria for the selection of proposed natural or man-made channel linings. 

4 V AC 3-20-85. Flooding. 

A Downstream properties and waterways shall be protected from damages from localized flooding due 

to increases iii volume, velocity and peak flow rate of stom1water runoff in accordance with the minimum 
design standards set out in this section. 

B. The JO-year post-developed peak rate of runoff from the development site shall not exceed the JO
year pre-developed peak rate of runoff. 

C. In lieu of subsection B of this section, localities may, by ordinance, adopt alternate design criteria based 

upon geographic, land use, topographic, geologic factors or other downstream conveyance factors as 
appropriate. 

D. Linear development projects shall not be required to control post-developed stormwater runoff for 

9 
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flooding, except in accordance with a watershed or regional stonnwater management plan. 

This section enables localities to develop regional stom1water management plans. State agencies intending 

to develop large tracts of land such as campuses or prison compounds are encouraged to develop regional 

plans where practical. 

The objective of a regional stormwater management plan is to address the stormwater management 

concerns in a given watershed with greater economy and efficiency by installing regional stom1water 

management facilities versus individual, site-specific facilities. The result will be fewer stonnwater 

management facilities to design, build and maintain in the affected watershed. It is also anticipated that 

regional stormwater management facilities will not only help mitigate the impacts of new development, but 

may also provide for the remediation of erosion, flooding or water quality problems caused by existing 

development within the given watershed. 

If developed, a regional plan shall, at a minimum, address the following: 

I. The specific stonmvater management issues within the targeted watersheds. 

2. The technical criteria in 4 VAC 3-20-50 through 4 VAC 3-20-85 as needed based on 

subdivision 1 of this section. 

3. The implications of any local comprehensive plans, zoning requirements and other plarming 

documents. 

4. Opportunities for financing a watershed plan through cost sharing with neighboring agencies or 

localities, in1plementation of regional storn1water utility fees, etc. 

5. Maintenance of the selected stormwater management facilities. 

6. Future expansion of the selected storm water management facilities in the event that development 
exceeds the anticipated level. 

PART III. 

LOCAL PROGRAMS. 

4 V AC 3-20-90. Applicability. 

This part specifies technical criteria, 1ninin1um ordinance requirements, and administrative procedures for 

all localities operating local stonnwater management programs. 

10 
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4 VAC 3-20-101. Technicai criteria for local programs. 

A. All local stonnwatcr maliagernent programs shall comply with the general technical criteria as ouilined 

in 4 V AC 3-20-60 

B. All local stonmvater management prof,rrams which contain provisions for stonnwater runoff quality shall 

comply with 4 V AC 3-20-71. A locality may establish criteria for selecting either the site or a plamung 

area on which to apply the water quality criteria. A locality may opt to calculate actual watershed specific 

or locality wide values for the average land cover condition based upon: 

1. Existing land use data at time of local Chesapeake Bay Preservation Act Program or 

Department stonn water management program adoption, whichever was adopted first, 

2. Watershed or locality size, and 

3. Determination of equivalent values of impervious cover for non urban land uses which contribute 

nonpoint source pollution, such as agriculture, forest, etc. 

C. All local stom1water management programs which contain provisions for stream channel erosion shall 

comply with 4 V AC 3-20-81. 

D. All local stonnwater management programs must contain provisions for flooding and shall comply with 

4 VAC 3-20-85. 

E. All local stormwater management programs which contain provisions for watershed or regional 

stonnwater management plans shall comply with 4 V AC 3-20-10 I. 

F. A locality that has adopted more stringent requirements or in1plemented a regional (watershed-wide) 

stormwater management plan may request, in vvriting, that the department consider these requirements in 

its review of state projects within that locality. 

G. Nothing in this part shall be construed as authorizing a locality to regulate, or to require prior approval 

by the locality for, a state project. 

4 V AC 3-20-111. Requirements for local program and ordinance. 

A At a mini.rnwn, the local stom1water management program and implementing ordinance shall meet the 
following: 

I . The ordinance shall identify the plan-approving authority and other positions of authority within 

the program, and shall include the regulations and technical criteria to be used in the program. 

2. The ordinance shall include procedures for subnussion and approval of plans, issuance of 

pennits, monitoring and inspections of land development projects. The party responsible for 

conducting inspections shall be identified. The local program authority shall maintain, either on-site 

or in local program files, a copy of the approved plan and a record of all inspections for each land 
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development project. 

B. The department shall periodically review each locality's stunmvaier management program, 

implementing ordinance, :mrl amendments Subsequent to this review, the department shaU detennine if the 
nrAOr'Jin, -:lnrl n.rri~1,r:inr-P. "lr~ {"'r\n('lC"tc-nt ,1,1th tho. .. t ..... tn r-fr.r-Y\o-..,,,,-.tor ,..,.....,,....,,,....,...,.c .. --.-.,......-.t- ~.,....,,.-......,1 ..... t~,..,..1,.... ..... .....,,~ ....,.,...,.....;+;., +h.-. 
t-'A.'-Jbl, .. -u . .1.1 U.111u VJ.UJ. 1U..11VV UJ.V VViJ...JlV \...,ll\. \l\'1U -''-' Jl-U\..V JLVllll\'YU.L\...-1 lillU1ab\,,..,llh.All 1L<5u1auv1;:) a11u ltVlllJ UJ.\ ... , 

locality of its findings. To the maximw11 extent practicable the department will coordinate the reviews with 

other local govenunent program reviews to avoid redundancy. The review of a local program shall consist 

of the following: 

1. A personal interview between department staff and the local program administrator or his 

designee; 

2. A review of the local ordinance and otherapplicable docwnents; 

3. A review of plans approved by the locality and consistency of application; 

4. An inspection of regulated activities; and 

5. A review of enforcement actions. 

C. Nothing in this chapter shall be construed as limiting the rights of other federal and state agencies from 

imposing stiicter technical criteria or other requirements as allowed by law. 

4 VAC 3-20-121. Administrative procedures: stormwater management plans. 

A. Localities shall approve or disapprove stom1water management plans according to the following: 

I. A maximwn of 60 calendar days from the day a complete stormwater management plan is 

accepted for review will be allowed for the review of the plan. During the 60-day review period, 

the iocaiity shall either approve or disapprove the plan and communicate its decision to the 

applicant in \.vriting. Approval or denial shall be based on the plan's compliance with the locality's 

stonnwater management program. 

2. A disapproval of a plan shall contain the reasons for disapproval. 

B. Each plan approved by a locality shall be subject to the following conditions: 

1 . The applicant shall comply with all applicable requirements of the approved plan, the local 

program, this chapter and the Act, and shall certify that all land clearing, construction, land 

development and drainage will be done according to the approved plan. 

2. The land development project shall be conducted only within the area specified in the approved 
plan. 

3. The locality shall be allowed, after giving notice to the owner, occupier or operator of the land 

development project, to conduct periodic inspections of the project. 
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4. The oerson rcsnonsible for irnolementirw the anmoved nlan shail conduct monitorin2: and submit 
l I l '-' l I 1 LI 

repo1is as the locality may require to ensure compliance with the approved plan and to detennine 

whether the plan provides effective stom1water management. 

5. I'Jo change:.; n1ay be rnade to ~n approved pL1n 1vvithout re'v'ie\v und \Vritten tipprovcd by the 

locality. 

4 VAC 3-20-131. Administrative procedures: exceptions. 

A. A request for an exception shall be submitted, in writing, to the locality. An exception from the 

stom1water management regulations may be granted, provided that: (i) exceptions to the criteria are the 

minimoo1 necessary to afford relief and (ii) reasonable and appropriate conditions shall be imposed as 

necessary upon any exception granted so that the intent of the Act and this chapter are preserved. 

B. Economic hardship is not sufficient reason to grant an exception from the requirements of this chapter. 

4 VAC 3-20-141. Administrative procedures: maintenance and inspections. 

A. Responsibility for the operation and maintenance of stormwater management facilities, unless assumed 

by a governmental agency, shall remain with the property owner and shall pass to any successor or owner. 

If portions of the land are to be sold, legally binding arrangements shall be made to pass the basic 

responsibility to successors in title. These arrangements shall designate for each project the property 

owner, governmental agency, or other legally established entity to be pem1anently responsible for 

maintenance. 

B. In the case of developments where lots are to be sold, permanent arrangements satisfactory to the 

iocaiity shall be made to ensure continued performance of this chapter. 

C. A schedule of maintenance inspections shall be incorporated into the local ordinance. Ordinances shall 

provide that in cases where maintenance or repair is neglected, or the stormwater management facility 
becomes a danger to public health or safety, the locality has the authority to perfonn the work and to 

recover the costs from the owner. 

D. Localities may require right-of-entry agreements or easements from the applicant for purposes of 

inspection and maintenance. 

E. Periodic inspections are required for all stonnwater management facilities. Localities shall either: 

1. Provide for inspection of storn1water management facilities on an annual basis; or 

2. Establish an alternative inspection program which ensures that storm water management facilities 

are functioning as intended. Any alternative inspection program shall be: 

a. Established in writing; 
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b. Based on a system of prio1ities that, at a minumLTn, considers the purpose of the facility, 

the cont:Iibuting drainage area, and dovmstream conditions; and 

F. During construction of the stonmvater management facilities, localities shall make inspections on a 

regular basis. 

G. Inspection reports shall be maintained as part of a land development project file. 

PART IV. 

ST A TE PROJECTS. 

4 VAC 3-20-210. Technical criteria and plan requirements for state projects. 

A. This part specifies technical criteria and administrative procedures for all state projects. 

B. Stonnwater management plans prepared for state projects shall comply with the technical criteria 

outlined in Part II ( 4 V AC 3-20-50 et seq.) of trus chapter and, to the maximum extent practicable, any 

local storm water management program technical requirements adopted pursuant to the Act. It shall be the 

responsibility of the state agency to demonstrate that the local program technical requirements are not 

practical for the project under consideration. 

C. The department may establish criteria for selecting either the site or a planning area on which to apply 

the water quality criteria. 

D. As a minimum, stonnwater management plans and computations shall contain the following: 

1. The location and the design of the proposed stonmvater management facilities. 

2. Overall site plan with pre-developed and post-developed condition drainage area maps. 

3. Comprehensive hydrologic and hydraulic computations of the pre-development and post

development nmoff conditions for the required design storms, considered individually. 

4. Calculations verifying compliance with the water quality requirements. 

5. A description of the requirements for maintenance of the storm water management facilities and 

a recommended schedule of inspection and maintenance. 

6. The identification of a person or persons who will be responsible for maintenance. 

7. All stom1water management plans shall be appropriately sealed and signed by a professional 

in adherence to all minimLn11 standards and requirements pertaining to the practice of that profession 
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in accordance withC:hapter4 (~ 'i4.1-400 et seq.) ofTitle 54 i of the Code of Virginia and 

attendant regulations. 

4 VAC 3-20-220. Requirements for storm water management annual standards and specifications. 

A. A request for approval of stonnwater management standards and specifications may be submitted to 

the department by a state agency on an annual basis. At a minimwn, the following certifications shall 

accompany the request: 

1. Individual storn1water management plans shall be prepared for each of the state projects. 

2. The stonnwater management plans shall comply with the technical criteria as outlined in Part 

II (4 VAC 3-20-50 et seq.) of this chapter and, to the maximum extent practicable, any local 

stonnwater management program technical requirements adopted pursuant to the Stonnwater 

Management Act. It shall be the responsibility of the state agency to demonstrate that the local 

program technical requirements are not practical for the project under consideration. 

3. An inspection and maintenance schedule shall be developed and implemented. 

B. Copies of such stonnwater management specifications and standards including, but not limited to, 

design manuals, technical guides and handbooks, shall be submitted. 

V AC 3-20-230. Administrative procedures: storm water management plans. 

A. Within 30 days after receipt of a complete stom1water management plan submitted by a state agency, 

the department shall approve or disapprove the plan. 

1. 111e department shail transmit its decision in writing to the state agency which submitted the plan. 

2. Disapproved plans shall be revised and resubmitted to the department. 

B. Approval of a stormwater management plan for a state project shall be subject to the following 
conditions: 

1. The state agency shall comply with all applicable requirements of the approved plan and this 

chapter, and shall certify that all land clearing, construction, land development, and drainage will 
be done according to the approved plan. 

2. The land development shall be conducted only within the area specified in the approved plan. 

3. No changes may be made to an approved plan without review and written approval by the 

department. 

4. The department shall be notified one week prior to the pre-construction meeting and one week 

prior to the commencement of land disturbing activity. 
2H6V1097 
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5. The department shall conduct periodic inspections of the project to ensure compliance with the 

plan 

6. The departn1ent n1ay require n1onitoring and reports fron1 the state agency responsible for 
i.rnplerncn~u'1g t..~e p!anto ensure co1np1iance \Vith tl1e plan arid to dctcnriinc if the rr1casurcs required 
in the plan provide effective stonnwater management. 

C. Compliance with approved plans shall be subject to the following conditions: 

1. Where inspections by department personnel reveal deficiencies in carrying out an approved 

plan, the responsible state agency shall be issued a notice to comply, with corrective actions 

specified and ti~ deadline within which the work shall be performed. 

2. Whenever the Commonwealth or any of its agencies fail to comply within the time provided in 

a notice to comply, the director may petition the secretary of a given secretariat or an agency head 

for a given state agency for compliance. Vv'here the petition does not achieve timely compliance, 

the director shall bring the matter to the Governor for resolution. 

3. Vv'here compliance will require the appropriation of funds, the director shall cooperate with the 

appropriate agency head in seeking such an appropriation; where the director detem1ines that an 

emergency exists, he shall petition the Governor for funds from the Civil Contingency Fund or other 

appropriate source. 

4 VAC 3-20-241. Administrative procedures: exceptions. 

A A request for an exception shall be submitted, in writing, to the department. An exception from the 

stonnwater management regulations may be granted, provided that: (i) exceptions to the criteria are the 

rrijp.imum necessary to afford relief and (ii) reasonable and appropriate conditions shali be imposed as 

necessal)' upon any exception granted so that the purpose and intent of the Act is preserved. 

B. Economic hardship is not sufficient reason to grant an exception from the requirements of this chapter. 

4 V AC 3-20-245. Administrative procedures: maintenance and inspections. 

A Responsibility for the operation and maintenance of stonnwater management facilities shall remain with 

the state agency and shall pass to any successor or owner. If portions of the land are to be sold, legally 
binding arrangements shall be made to pass the basic responsibility to successors in title. These 

arrangements shall designate for each state project the property owner, governmental agency, or other 

legally established entity to be permanently responsible for maintenance. 

B. At a minimum, a stormwater management facility shall be inspected on an annual basis and after any 

storm which causes the capacity of the facility principal spillway to be exceeded. 
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C During construction of the storrmvatcr management facilities, the department shall make inspections 

on a regular basis 

D T nspection reports shall he maintained as part of the land development project file. 

PARTY. 
REPORTING. 

4 VAC 3-20-251. Reporting on stormwater management. 

1l1e department is required to report to the General Assembly on the extent to which stonnwater 

management programs have reduced nonpoint source pollution to the Commonwealth's waters and 

mitigated the effects of localized flooding. In order to complete trus report, localities with stonnwater 

management programs and state agencies may be asked to voluntarily submit an annual report to the 

department. Such a request may suggest reporting of data on the nwnber and types of stormwater 

management facilities installed in the preceding year, the drainage area or watershed size served, the 

receiving stream or hydrologic unit, a swnrnary of monitoring data, if any, and other data useful m 

detennining the effectiveness of the programs and BMP technologies in current use. 
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The following is the complete, edited text of Title 10.1, Chapter 6, Article 1.1 of the Code of 
Virginia as amended through 2000. Please ref er to the Code of Virginia for an official copy of 
the Law. 

§ 10.1-603.1. Cooperative state-local program. 

The General Assembly has determined that the lands and waters of the Commonwealth are great 
natural resources; that as a result of intensive land development and other land use conversions, 
degradation of these resources frequently occurs in the form of water pollution, stream channel erosion, 
depletion of groundwater resources, and more frequent localized flooding; that these impacts adversely 
affect fish, aquatic life, recreation, shipping, property values and other uses of lands and waters; that 
existing authorities under the Code of Virginia do not adequately address all of these impacts. 
Therefore the General Assembly fmds it in the public interest to enable the establishment of stormwater 
management programs. 

§ 10.1-603.2. Definitions. 

As used in this article, unless the context requires a different meaning: 

"Applicant" means any person submitting a stormwater management plan for approval. 

"Board" means the Board of Conservation and Recreation. 

"Department" means the Department of Conservation and Recreation. 

"Flooding" means a volume of water which is too great to be confined within the banks or 
walls of the stream, water body or conveyance system and which overflows onto adjacent lands, 
causing or threatening damage. 

"Land development" or "land development project" mea11s a manmade change to the land 
surface that potentially changes its runoff characteristics. 

"Linear development project" means a land development project that is linear in nature such 
as, but not limited to, (i) the construction of electric and telephone utility lines, and natural gas pipelines; 
(ii) construction of tracks, rights-of-way, bridges, communication facilities and other related structures 
of a railroad company; and (iii) highway construction projects. 

"Local stormwater management program" or "local program" means a statement of the 
various methods employed by a locality to manage the runoff from land development projects and may 
include such items as local ordinances, policies and guidelines, technical materials, inspection, 
enforcement, and evaluation. 
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"Nonpoint source pollution" means pollution whose sources cannot be pinpointed but rather 
is washed from the land surface in a diffuse manner by stom1water runoff. 

"Runoff'' means that portion of precipitation that is discharged across the iand surface or 
through conveyances to one or more waterways. 

"Stormwater management plan" or "plan" means a document containing material for 
describing how existing runoff characteristics will be maintained by a land development project. 

"Subdivision" means the same as defined in §15.1-465. 

"Watershed" means a defined land area drained by a river or stream or system of connecting 
rivers or streams such that all surface water within the area flows through a single outlet. 

§ 10.1-603.3. Counties, cities and towns may by ordinance establish stormwater management 
programs as a local option; effective date 

Each locality may, by ordinance, to be effective on or after July 1, 1990, establish a local stormwater 
management program which shall include, but is not limited to, the following: 

1. Consistency with regulations promulgated in accordance with provisions of this article; 

2. Provisions for long-term responsibility for and maintenance of stormwater management 
control devices and other techniques specified to manage the quality and quantity of runoff; and 

3. Provisions for the integration of locally adopted stormwater management programs with local 
erosion and sediment control, flood insurance, flood plain management and other programs 
requiring compliance prior to authorizing construction in order to make the submission and 
approval of plans, issuance of permits, payment of fees, and coordination of inspection and 
enforcement activities more convenient and efficient both for the local governn1ents and those 
responsible for compliance with the programs. 

§ 10.1-603.4. Development of regulations. 

The Board is authorized to promulgate regulations which specify minimum technical criteria and 
administrative procedures for stormwater management programs in Virginia. In order to inhibit the 
deterioration of existing waters and waterways, the regulations shall: 

1. Require that state and local programs maintain after-development runoff rate of flow, as 
nearly as practicable, as the pre-development runoff characteristics; 
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2. Establish mini1num design criteria for measures to control nonpoint source pollution and 
localized flooding, and incorporate the stormwater management regulations promulgated 
pursuant to the Virgi__nja Erosion and Sediment Control Law, Article 4 (§ 10, 1-S60 et seq,) of 
Chapter S otthis title, as they relate to the prevention of stream channel erosion. 1hese critena 
shall be periodically modified as required in order to reflect current engineering methods; 

3. Require the provision of long-term responsibility for and maintenance of stormwater 
management control devices and other techniques specified to manage the quality and quantity 
of runoff; and 

4. Require as a minimum the inclusion in local programs of certain administrative procedmes 
which include, but are not limited to, specifying the time period within which a local government 
which has adopted a stormwater management program must grant written approval of a plan, 
the conditions under which approval shall be granted, the procedures for communicating 
disapproval, the conditions under which an approved plan may be changed and requirements 
for inspection of approved projects. 

§ 10.1-603.5. State agency projects. 

A. After January 1, 1991, a state agency may not undertake any land clearing, soil movement, or 
construction activity involving soil movement or land development unless the agency has submitted and 
obtained approval of a stormwater management plan from the Department In lieu of such a plan, the 
agency may annually submit stormwater management standards and specifications. 

B. Notwithstanding the provisions of this article, all state agencies shall comply with the stormwater 
management provisions of the Erosion and Sediment Control Law, Article 4 (§ 10.1-560 et seq.) of 
Chapter 5 of this title, and related regulations. The Department shall perform random site inspections to 
assure compliance with this article, the Erosion and Sediment Control Law and regulations promulgated 
thereunder. 

C. The Department shall have thirty days in which to comment on the stormwater management plan, 
and its recommendations shall be binding on the state agency or the private business hired by the state 
agency. Individual approval of separate projects is not necessary when annually approved standards 
and specifications have been approved. 

As on-site changes occur, the state agency shall submit changes in the stormwater management plan to 
the Department. 

The state agency responsible for the land-disturbing activity shall ensure compliance with the approved 
plan or specifications. 
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§ 10.1-603.6. Involvement of the Department with local programs. 

A. The Department shall provide technical assistance, training, research, and coordination in 
stornnvater management technology to the local governo,ents consistent wii11 J,e pwpuses uf i.his 
article. 

2001 

B. The Department is authorized to review the plan for any project with real or potential 
interjurisdictional irnpacts upon the request of one of the involved localities to dete!TI'ine that the plan is 
consistent with the provisions of this article. Any such review shall be completed and a report submitted 
to each locality involved within ninety days of such request. 

§ 10.1-603.7. Authorization for more stringent regulations. 

Localities are authorized to adopt more stringent stonnwater management regulations than those 
necessary to ensure compliance with the Board's minimum regulations, with the exception of regulations 
related to plan approval, provided that the more stringent regulations are based upon the findings of 
local comprehensive watershed management studies and that prior to adopting more stringent 
regulations a public hearing is held after giving due notice. 

§ 10.1-603.8. Regulated activities; submission and approval of a control plan; security for 
performance; exemptions. 

A. Except as provided in § 10.1-603 .5, after the adoption of a local ordinance, a person shall not 
develop any land for residential, commercial, industrial, or institutional use in that locality until he has 
submitted a stormwater management plan to the locality that has jurisdiction and has obtained approval 
of the plan from that locality. The plan may include appropriate maps, mathematical calculations, detail 
drawings and a iisting of ail major decisions to assure that the entire unit or units of land will be so 
treated to achieve the objectives of the local program. Prior to issuance of any permit, the locality may 
also require an applicant to submit a reasonable performance bond with surety, cash escrow, letter of 
credit, any combination thereof, or such other legal arrangement acceptable to the locality, to ensure 
that measures could be taken by the locality at the applicant's expense should he fail, after proper 
notice, within the time specified to initiate or maintain appropriate actions which may be required of him 
by the approved stormwater management plan as a result of his land-development project. If the 
locality takes such action upon such failure by the applicant, the agency may collect from the applicant 
for the difference should the amount of the reasonable cost of such action exceed the amount of the 
security held. Within sixty days of the completion of the requirements of the approved stormwater 
management plan, such bond, cash escrow, letter of credit or other legal arrangement, or the 
unexpended or unobligated portion thereof, shall be refunded to the applicant or terminated. These 
requirements are in addition to all other provisions of law relating to the issuance of such plans and are 
not intended to otherwise affect the requirements for such plans. 
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B. Notwithstanding any other provisions of this article, the follovving activities arc exempt: 

1. Permitted surface or deep mining operations and projects, or oil and gas operations and 
projects conducted W1der the provisions of Title 45.1, 

2. Tilling, planting or harvesting of agricultural, horticultural, or forest crops; 

2001 

3. Single-fanuly residences separately built and not part of a subdivision, including additions or 
modifications to existing single-fanuly detached residential structures; 

4. Land development projects that disturb less than one acre of land area; however, the 
governing body of a locality which has adopted a stormwater management program may 
reduce this exception to a smaller area of disturbed land or qualify the conditions under which 
this exception shall apply; and 

5. Linear development projects, provided that (i) less than one acre of land will be disturbed 
per outfall or watershed, (ii) there will be insignificant increases in peak flow rates, and (iii) there 
are no existing or anticipated flooding or erosion problems downstream of the discharge point. 

§ 10.1-603.9. Approved plan required for issuance of grading, building, or other permits. 

Upon the adoption of a local ordinance no grading, building or other permit shall be issued for a 
property unless a stormwater management plan has been approved that is consistent with the local 
program and this article and unless the applicant has certified that all land clearing, construction, land 
development and drainage will be done according to the approved plan. 

§ 10.1-603.10. Recovery of administrative costs. 

Any locality which administers a stormwater management program may charge applicants a reasonable 
fee to defray the cost of program administration, including costs associated with plan review, issuance 
of permits, periodic inspection for compliance with approved plans, and necessary enforcement, 
provided that charges for such costs are not made under any other law, ordinance or program. The fee 
shall not exceed an amount commensurate with the services rendered and expenses incurred or $1,000, 
whichever is less. 

§ 10.1-603.11. Monitoring, reports and inspections. 

A. The plan-approving authority or, if a permit is issued in connection with land-disturbing activities 
which involve the issuance of a grading, building, or other permit, the permit-issuing authority (i) shall 
provide for periodic inspections of the installation of stormwater management measures and (ii) may 
require monitoring and reports from the person responsible for carrying out the plan, to ensure 
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compliance with the approved plan and to detcnnine \vhether the measures required in the plan provide 

effective stormwater management. The mvner, occupier or operator shall be given notice of the 

inspection and an opportunity to accompany the inspectors. If the permit-issuing authority or 

pian-approving authority determines that there is a failure to compiy with the pian, notice shaii be served 

upon the permittee or person responsible for carrying out the plan by registered or certified mail to the 

address specified in the permit application or in the plan certification, or by delivery at the site of the 

development activities to the agent or employee supervising such activities. Where the plan-approving 

authority serves notice, a copy of the notice shall also be sent to the issuer of the permit. The notice 

shall specify the measures needed to comply with the plan and shall specify the time within which such 

measures shall be completed. Upon failure to comply within the time specified, the permit may be 

revoked and the permittee or person responsible for carrying out the plan shall be deemed to be in 

violation of this article and upon conviction shall be subject to the penalties provided by § 10.1-603.14. 

B. Notwithstanding subsection A of this section, the following may be applied: 

1. Where a county, city, or town administers the local control program and the permit-issuing 

authority and the plan-approving authority are not within the same local government 

department, the locality may designate one department to inspect, monitor, report and ensure 

compliance. 

2. Where a pennit-issuing authority has been established, and such authority is not vested in an 

employee or officer of local government but in the commissioner of revenue or some other 

person, the locality shall exercise the responsibilities of the permit-issuing authority with respect 

to monitoring, reports, inspections, and enforcement unless such responsibilities are transferred 

as provided for in this section. 

§ 10.1-603.12. Department to review local and state agency programs. 

A. The Department shall periodically conduct a comprehensive review and evaluation of the 
effectiveness of each local government's and state agency's stormwater management program. The 

review shall include an assessment of the extent to which the program has reduced nonpoint source 

pollution and mitigated the detrimental effects of localized flooding. A summary of these reviews and 

evaluations shall be submitted annually to the General Assembly. 

B. If, after such a review and evaluation, a local government is found to have a program which does not 

comply with the provisions of this article or regulations promulgated thereunder, the Department may 

issue an order requiring that necessary corrective action be taken within a reasonably prescribed time. 
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§ 10.1-603.13. Appeals of decisions of counties, cities or towns. 

A. An appeal from a decision of a locality concerning an application for approval or disapproval of a 

stormwater management plan may be taken by the applicant, or any aggrieved party authorized by law, 
within thirty days after the rendering of such a decision of the iocaiity, to the circuit court of the 

jurisdiction in which the land development project is iocated. 

B. Judicial review shall be on the record previously established and shall otherwise be in accordance 

with the provisions of the Administrative Process Act (§9-6.14: 1 et seq.). 

§ 10.1-603.14. Penalties, injunctions and other legal actions. 

Any person who violates any provision of a local ordinance or program adopted pursuant to the 

authority of this article shall be guilty of a misdemeanor and shall be subject to a fine not exceeding 
$1,000 or up to thirty days imprisonment for each violation or both. Such a local ordinance may also 

include the following sanctions: 

1. A locality operating its own program may apply to the circuit court in any jurisdiction wherein 

the land lies to enjoin a violation or a threatened violation of the provisions of this article or of 

the local ordinance without the necessity of showing that an adequate remedy at law does not 

exist. 

2. Without limiting the remedies which may be obtained in this section, a locality operating its 

own program may bring a civil action against any person for violation of any ordinance or any 

condition of a permit, or any provision of a local program adopted pursuant to this article. The 

action may seek the in1position of a civil penalty of not more than $2,000 against the person for 

each violation. 

3. With the consent of any person who has violated or failed, neglected or refused to obey any 

ordinance or any condition of a permit or any provision of a local program adopted pursuant to 

this article, the administrator of the local program may provide, in an order issued by the 

administrator against such person, for the payment of civil charges for violations in specific 

sums, not to exceed the limit specified in subdivision 2 of this section. Such civil charges shall be 
instead of any appropriate civil penalty which could be imposed under subdivision 2. 

§ 10.1-603.15. Cooperation with federal and state agencies. 

Localities operating their own programs and the Department are authorized to cooperate and enter into 

agreements with any federal or state agency in connection with plans for stormwater management. 
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Registration Statement 

Notice of Termination 
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DEPARTMENT OF ENVIRONMENTAL QUALITY 
WATER DIVISION 

PERMIT APPLICATION FEE 
EFFECTIVE JULY 1, 2002 

INSTRUCTIONS I 
Applicants for individual Virginia Pollutant Discharge Elimination System (VPDES), Virginia Pollution I 
Abatement (VPA), Virginia Water Protection (VWP}, Surface Water Withdrawal (SWW), and Ground 
Water Withdrawal (GWW) Permits are required to pay permit application fees except farming 
operations engaged in production for market. Fees are also required for registration for coverage I 
under General Permits except for the general permits for sewage treatment systems with discharges 
of 1,000 gallons per day (GPO) or less and for Corrective Action Plans for leaking underground 
storage tanks. Except for VWP permits, fees must be paid when applications for permit issuance, 
reissuance or modification are submitted. Applicants for VWP permits will be notified by the DEQ of 
the fee due. Applications will be considered incomplete if the proper fee is not paid and will not be 
processed until the fee is received. 

The permit fee schedule is included with this form. Fees for permit issuance or reissuance and for 
permit modification are included. Once you have determined the fee for the type of application you 
are submitting, complete this form. The original copy of the form and your check or money order 
payable to "Treasurer of Virginia" should be mailed to the Department of Environmental Quality, 
Receipts Control, P .0. Box 10150, Richmond, VA 23240. A copy of the form and a copy of your 
check or money order should accompany the permit application. You should retain a copy for your 
records. Please direct any questions regarding this form or fee payment to the DEQ Office to which 
you are submitting your application. 

APPLICANT NAME:~ 1~;0;'-.i.\,-li>~I-.J '~ ·T-f1...J~. ,_);u ... irl~- UJ} __ SSN/FIN: 22-3<.,.f / 9 Z-:J._, 

ADDRESS: /&557 ·S~a--1.~c) b,~oc'r..:- l,v._:p DAYTIME PHONE: ( ?oj )~7S;- 2.7·7'-f 
Area Code 

FACILITY/ACTIVITY NAME: (,:;L<vt- \~"'>l--5.;;,,--V., 1~r /, Sn;,c,c \J•c6, .-Ji;:\ ------'-'-'------'-~'--~-=-----"-'-''---'-'-------~---~ 
,-;, ~ ~ 

LOCATION: i r0 r-Jl-t..'S [..._)fU--lJ'\-1 ..... - c.).,1.,,-J(11 

TYPE OF PERMIT APPLIED FOR / 
(from Fee Schedule): _____ C:_':l_e_0 '_0_t_°''f'. _ _,_\-_L _____________________ _ 

TYPE OF ACTION: ____ New Issuance __ .\,_,__ Reissuance Modification ----
AMOUNT OF FEE SUBMITIED i:, {J(.iD, OD 
(from Fee Schedule): _____ ,-__________________________ _ 

EXISTING PERMIT NUMBER (if applicable):_v_·A_
1 

_{Z._,-f_5_t _0_5_·,_7 _____________ _ 

DEQ OFFICE TO WHICH APPLICATION SUBMITIED (check one) 

D Abingdon/SWRO 

D Richmond/PRO 

D Harrisonburg/VRO O Kilmarnock/KO 

D Richmond/Headquarters O Roanoke/WCRO 

FOR DEQ USE ONLY 

I.la' Woodbridge/NVRO 

d Virginia Beach/TRO 

0 Lynchburg/SCRO 

Original Form_and Check_- DEQ Accounting Office 

Date:---------

DC #= -----~----

Copy of Form and Copy of Check - DEQ Regional or Permit Program Office 
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iDCR 
Depctrrrrn:nt d Co:servat1cr. &.Rtcre.-•.t'on 
·~0\IS[R·ilf\JG ~'IR~lt-.:.A) M:l~'it~~ &. 1<i,:::ifM1'.)'lAL 1115,,.,\Jf<[S 

FEE SCHEDULES 

A. VSMP Permits. Applications for issuance of new individual VSMP permits, and for permittee 
initiated major modifications that occur (and become effective) before the stated pennit expiration 
date. [NOTE: VSI\1P permittees pay an Annual Permit Maintenance Fee instead of a reapplication 
fee. The pennittee is billed separately by DCR for the Annual Pern1it Maintenance Fee.] 

TYPE OF PERMIT ISSUANCE MODIFICA TiON 
VSMP Municipal Storn1water I MS4 Individual 
(Large and Medium) $21,300 $10,650 
VSMP Municipal Stonnwater I MS4 Individual 
(Small) $2,000 $1,000 

B. Registration Statements for VSMP General Permit Coverage. The fee for filing a pennit 
application (registration statement) for coverage under a VSMP stonnwater general permit issued by 
the permit issuing authority. 

TYPE OF PERMIT ISSUANCE 
VSMP Municipal Storn1water I MS4 General Permit (Small) $600 
VSMP General I Storn1\vater Management - Phase I Land Clearing 
("Large" Construction Activity - Sites or common plans of 
development equal to or greater than 5 acres) $500 
VSMP General I Stom1water Management - Phase II Land Clearing 
("Small" Construction Activity - Sites or common plans of 
development equal to or greater than 1 acre and less than 5 Acres) $300 

C. Permit Maintenance Fees. The annual pern1it maintenance fees apply to each VSMP permit 
identified below, including expired pern1its that have been administratively continued. 

TYPE OF PERMIT MAINTENANCE 
VSMP Municipal Storn1water I MS4 (Large and Medium) $3,800 
VSMP Municipal Stormwater I MS4 Individual (Small) $400 
VSMP General I Storn1water Management - Phase I Land Clearing 
("Large" Construction Activity - Sites or common plans of 
development equal to or greater than 5 acres) $0 
VSMP General I Stonnwater Management - Phase II Land Clearing 
("Small" Construction Activity - Sites or common plans of 
development equal to or greater than l acre and less than 5 Acres) $0 
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IDCR 
Deporr:nmt ci Conservilrn & Recreat1cn 

VSMP General Permit Notice Of Termination -
Construction Activity Storm Water Discharges (DCR01) 

(Please Type or Print All Information) 

1. Construction Activity Operator 

Name: ___________________________________________________________________________________________ _ 

Mailing Address: ___________________________________________________________________________________ _ 

City: ________________________________ _ State: _______ _ Zip: ___________ _ Phone: _____________________ _ 

2. Location of Construction Activity 

Name: _________________________________________________________________________________________ _ 

Address: ______________________________________________________________________________________ _ 

City: ________________________________ _ State: _______ _ Zip: ___________ _ 

If street address unavailable: Latitude---------------------- Longitude-------------------------

3. VSMP Storm Water General Permit Number: ---------------------------------

4. The Reason for Terminating Coverage Under the General Permit (Note: The construction activity operator may only 
submit a Notice of Termination after one or more of the conditions below have been met): 

[J Final stabilization has been achieved on all portions of the site for which the operator is responsible; 

[J Another operator has assumed control over all areas of the site that have not been finally stabilized; 

[J Coverage under an alternative VPDES or VSMP permit has been obtained; or 

CJ For residential construction only, temporary stabilization has been completed and the residence has been 
transferred to the homeowner. 

NOTE: The Notice of Termination must be submitted within 30 days of one of the above conditions being met. 
Authorization to discharge terminates seven (7) days after the Notice of Termination is submitted. For the purposes of 
this permit, a Notice of Termination that is mailed is considered to be submitted once it is postmarked. 

5. Certification: 
"I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the system or those persons directly responsible for gathering the 
information, the information submitted is to the best of my knowledge and belief true, accurate, and complete. I am aware that 
there are significant penalties for submitting false information including the possibility of fine and imprisonment for knowing 
violations." 

Print Name: Title: 

Signature: _________________________________________________ _ Date: ______________________________ ·-·--

(Please sign in INK. The person signing this form must be associated with the operator identified in Item #1 above.) 

For Department of Conservation and Recreation Use Only 

Accepted/Not Accepted by: ----------------------------------------------- Date: _____________________________________ _ 

(DCR 199-147) (09/04) 2H6Vl135 



IDCR 
Departl11€nt d Conservauor & Reaeat1on 
C::tJSlK,1NG VIRGNl.\S ~.\TUR.\L iRECf<l\i1Cl'!.\L RISOIJRC[S 

INSTRUCTIONS for FORM DCR199-147 

VSMP General Permit Notice Of Termination - Construction Activity Storm Water Discharges 

General 
A VSMP General Permit Notice of Termination must be 
submitted when an operator no longer wishes to be covered 
under a VSMP General Permit for Storm Water Discharges 
From Construction Activities. 

Section 1 Activity Operator Information 
Give the legal name of the person, firm, public organization, 
or any other entity that was issued the general permit for the 
site described in this Notice of Termination. Do not use a 
colloquial name. Enter the complete address and phone 
number of the operator. 

Section 2 Activity Location Information 
Enter the activity's official name and complete street 
address, including city, state and ZIP code. If the activity or 
site lacks a street address, indicate the latitude and longitude 
to the nearest 15 seconds of the approximate center of the 
site. 

Section 3 Permit Information 
Enter the existing VSMP Storm Water General Permit 
number assigned to the activity or site identified in Section 1. 

Section 4 Reason for Termination 
Check the appropriate statement indicating the reason for 
submitting this Notice of Termination. The Notice of 
Termination may only be submitted after one or more of the 
following conditions have been met: 

1. Final stabilization has been achieved on all portions 
of the site for which the operator is responsible; 

2. Another operator has assumed control over all areas 
of the site that have not been finally stabilized; 

3. Coverage under an alternative VPDES or VSMP 
permit has been obtained; or 

4. For residential construction only, temporary 
stabilization has been completed and the residence has 
been transferred to the homeowner. 

The Notice of Termination must be submitted within 30 
days of one of the above conditions being met. 

Authorization to discharge terminates seven (7) days after 
the Notice of Termination is submitted. For the purposes of 
this permit, a Notice of Termination that is mailed is 
considered to be submitted once it is postmarked. 

Section 5 Certification 
State statutes provide for severe penalties for submitting 
false information on this Notice of Termination. 

State regulations require this Notice of Termination to be 
signed as follows: 

For a corporation: by a responsible corporate officer. 
For the purpose of this section, a responsible corporate 
officer means: (1) A president, secretary, treasurer, or vice
president of the corporation in charge of a principal 
business function, or any other person who performs 
similar policy- or decision-making functions for the 
corporation, or (2) the manager of one or more 
manufacturing, production, or operating facilities provided 
the manager is authorized to make management decisions 
which govern the operation of the regulated facility 
including having the explicit or implicit duty of making major 
capital investment recommendations, and initiating and 
directing other comprehensive measures to assure long 
term environmental compliance with environmental laws 
and regulations; the manager can ensure that the 
necessary systems are established or actions taken to 
gather complete and accurate information for permit 
application requirements; and where authority to sign 
documents has been assigned or delegated to the 
manager in accordance with corporate procedures; [Note: 
if the title of the individual signing this form is "Plant 
Manager", submit a written verification that the 
authority to sign documents has been assigned or 
delegated to the manager in accordance with corporate 
procedures]; 

For a partnership or sole proprietorship: by a general 
partner or the proprietor; or 

For a municipality, state, Federal, or other public facility: 
by either a principal executive officer or ranking elected 
official. 

The Department of Conservation and Recreation reserves the right to request additional information not directly 
addressed by the registration statement if, in its discretion, a facility or operation poses a potential impact on water 

quality. 
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INSTRUCTIONS for FORM OCR 199-146 

VSMP General Permit Registration Statement - Construction Activity Stormwater Discharges 
General Enter the total area (to the nearest 1 /4 acre) of the development (meaning 
A Registration Statement must be submitted when an operalor makes the total acreage of lhe larger common plan of development or sale) 

Jp\ication to the Department of Conservation and Recreation for Include the acreage of any offsite support activities to be covered under 
,overage under the General VSMP Permit for Stormwater Discharges the permit 

From Construction Activities. Estimated Acres to be Disturbed 

Section 1 Activity Operator Information 
For the purposes of this general permit, "Operator" means any person, 
company, corporation. partnership, etc , associated with a construction 
project that meets either of the following two criteria (1) has direct 
operational control over construction plans and specifications, including 
the ability to make modifications to those plans and specifications; or (2) 
has day-to-day operational control of those activities at a proJect which are 
necessary to ensure compliance with a stormwater pollution prevention 
plan for the siie or other permit conditions (e.g., they are authorized to 
direct workers at a site to carry out activities required by the stormwater 
pollution prevention plan or comply with other permit conditions). The 
entities who are considered operators will commonly consist of the owner 
or developer of a project (the party with control of project specifications) 
and the general contractor (the party with day to day operational control of 
the activities at the project site which are necessary to ensure compliance 
with the permit). Contractors and subcontractors who are under the 
general supervision of the general contractor are not considered operators 
and would not need to submit a registration statement. Give the legal 
name of the operator, do not use a colloquial name. Enter the complete 
address and phone number of the operator. The permit will be issued 
to this operator. 

Section 2 Activity Location Information 
Enter the activity's official name and complete street address, including 
city, state and ZIP code. If the site lacks a street address, enter the 
latitude and longitude to the nearest 15 seconds of the approximate 
center of lhe site. 

Offsite Support Activities 
The general permit may be used to authorize stormwater discharges from 
activities that are located away from the construction site (e.g., concrete or 
asphalt batch plants, equipment staging yards, material storage areas, 
~xcavated material disposal areas, borrow areas) provided that they meet 

.e following criteria (1) The support activity is directly related to a 
construction site that is required to have VSMP permit coverage for 
discharges of stormwater associated with construction activity; (2) The 
support activity is not a commercial operation serving multiple unrelated 
construction projects by different operators, and does not operate beyond 
the completion of the construction activity at the last construction project it 
supports; and (3) Appropriate controls and measures are identified in a 
stormwater pollution prevention plan covering the discharges from the 
support activity areas. 

Provide the information required for each offsite support activity 
seeking coverage. Support activities located off site are not required to be 
covered under this general permit. Discharges of stormwater from offsite 
support activities may be authorized under another VSMP permit. Where 
stormwater discharges from offsite support activities are not authorized 
under this general permit, the land area of the offsite support activity need 
not be included in determining the total land disturbance acreage of the 
activity seeking general permit coverage 

Section 3 Legal Status 
Indicate the appropriate legal status of the operator of the site. 

Section 4 Nature of the Construction Project 
Examples commercial, residential, agricultural, oil and gas. etc. 

Section 5 Name of Receiving Water(s) 
Enter the name of the receiving water(s) for all stormwater 
discharge(s), including any stormwater discharges from offsite support 
activities to be covered under the permit. 

Section 6 Name of MS4 Operator 
If the stormwater is discharged through a municipal separate storm sewer 
system (MS4). enter the name of the operator of the MS4. 

Section 7 Estimated Project Start Date 
Enter the date project is projected to start. 

Estimated Project Completion Date 
enter the estimated project completion date. 

iction 8 Total Land Area of the Development 

Enter an estimate of the total number of acres of the sile (to the nearest 
1/4 acre) on which soil will be disturbed. 

Section 9 Larger Common Plan of Development or Sale 
Indicate if the area to be disturbed by the construction activity is part of 
a larger common plan of development or sale. 

Section 10 Map 
Attach a topographic map or other map which clearly shows the location 
of the construction activity, the area to be distuibed. and the receiving 
stream(s) for the stormwater discharge(s). including any offsite support 

· activities to be covered under the permit. 

Section 11 Location of Pollution Prevention Plan (SWPPP) 
A stormwater pollution prevention plan (SWPPP) must be prepared in 
accordance with the requirements of the General VSMP Permit for 
Discharges of Stormwater from Construction Activities prior to submitting 
this Registration Statement. Give the location where the stormwater 
pollution prevention plan for the site may be viewed, and the name and 
phone number of a contact person. The contact person should be a 
person knowledgeable in the principles and practice of erosion and 
sediment controls, such as a licensed professional engineer, 
Responsible Land Disturber (RLD), or other knowledgeable person who 
(i) holds a certificate of competence from the board in the area of 
project inspection; or (ii) is enrolled in the board's training program for 
project inspection or combined administrator and successfully 
completes such program within one year of enrollment. 

Section 12 Permanent BMPs That Will Be Installed 
Attach a list of the permanent BMPs (both structural and non-structural) 
that will be installed at the construction site For each BMP, include the 
following information: 

(a) Type of BMP to be installed 
(b) Geographic location ( county - State Hydrologic Unit Code) 
(c) Waterbody the BMP will discharge into 
(d) Number of acres that will be treated (to the nearest quarter acre) 

Section 13 Certification 
The operator identified in Section 1 of this Registration Statement is 
responsible for certifying and submitting this Registration 
Statement. Please sign the form in INK. State statutes provide for 
severe penalties for submitting false information on this Registration 
Statement. State regulations require this Registration Statement to be 
signed as follows: 

For a corporation: by a responsible corporate officer. For the 
purpose of this section, a responsible corporate officer means: (1) A 
president. secretary, treasurer, or vice-president of the corporation in 
charge of a principal business function, or any other person who 
performs similar policy- or decision-making functions for the corporation, 
or (2) the manager of one or more manufacturing, production, or 
operating facilities provided the manager is authorized to make 
management decisions which govern the operation of the regulated 
facility including having the explicit or implicit duty of making major 
capital investment recommendations. and initiating and directing other 
comprehensive measures to assure long term environmental 
compliance with environmental laws and regulations; the manager can 
ensure that the necessary systems are established or actions taken to 
gather complete and accurate information for permit application 
requirements; and where authority to sign documents has been 
assigned or delegated to the manager in accordance with corporate 
procedures; [Note: if the title of the individual signing this form is 
"Plant Manager", submit a written verification that the authority to 
sign documents has been assigned or delegated to the manager in 
accordance with corporate procedures]; 

For a partnership or sole proprietorship: by a general partner or the 
proprietor; or 

For a municipality, state, Federal, or other public facility: by either a 
principal executive officer or ranking elected official 

The Department of Conservation and Recreation reserves the right to request additional information not directly addressed by the 
Registration Statement if, in its discretion, a facility or operation poses a potential impact on water quality. 
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VP DES General Permit Registration Statement - Construction Activity Storm Water Discharges (V AR10) 

(Please Type or Print All Information) 

1. Construction Activity Operator (NOTE The permit will be issued to this operator: and the Certification in Item #13 must be signed 
by the appropriate person associated with this operator [see the instructions]) 

Name I( l~uJ; .. ;.·.,.,.-1,,J-1-' !-'< )~cf,--'[ c·, ,;. __ ;/LLi,;-Jv , l l ( 

Mailing Address. f(;-z:;5 ~1 S,1,1r2..Jt-L1,vt'., io,1uu1L (,x·i' 

City: tc, ,i,,f>(.:.{t:'"7 State ,.J/ .. 1,-

2. Location of Construction Activity 
,--. 0 . I 

Name: roi,,:c. .,;0,1,-so,-J'.7 ,-kr h1s;·11H2-1c 

City fc:)-u,-~ /:.c;;.,, t,::: > State 0 J~-

If street address unavailable Latitude __________ _ Longitude __________ _ 

Location of all Offsite Support Activities to be Covered Under the Permit 

Narne_-'-t--_l,_;.\-~------------------------------------------

Address: ___________________________________________ _ 

City: ______________ _ State: ----
Zip _____ _ 

2H6V1138 
If street address unavailable Latitude _________ _ Longitude ________ _ 

3. Status: Federal O State O Public O Private d'.J' (Check one only) 

4. The Nature of the Construction Project (e.g., commercial. industrial, residential, agricultural, oil and gas, etc.): 

·,[c,5 i(> c_;,,-1TJ I 

5. Name~fueRece~ingW~e~aj:_~_-,~~~~~--·c~·~~u~--~~~-~(~]~~~£~V_·~~/--------------------------

6. If the Discharge is Through a Municipal Separate Storm Sewer System (MS4), the Name of the Municipal Operator of the 

StormSewer:_-'-'t--J~'I--"",_--_____________________________________ _ 

7 Estimated Project Start Date: -Ju Ul '2e,C f Estimated Project Completion Date: ...j Li U1 ·zot.,• 'f{ 
8. Total Land Area of Development (to the nearest quarter acre): 3 :-S 2 A-.::.. 

Estimated Area to be Disturbed (to the nearest quarter acre): /"'iJ. Z :f 4-C 
9. Is the area to be disturbed by the construction activity part of a larger common plan of development or sale? Yes3' NoO 

10. Map: Attach a topographic map or other map which dearly shows the location of the construction activity, the area to be disturbed 
(induding offsite support activities), and the receiving stream(s) for the storm water discharge(s). 

NOTE: A storm water pollution prevention plan (SWPPP) must be prepared in accordance with the requirements of the General 
VPDES Permit for Discharges of Storm Water from Construction Activities prior to submitting this Registration Statement. By 
signing this Registration Statement you are certifying that the SWPPP has been prepared. 

11. Location Where the SWPPP May be Viewed, and the Name and Phone Number of a Contact Person: (NOTE The contact 
person shouid be a person knowledgeable in ihe principl(js and practice of erosion and sediment controls, such as a licensed 
professional engineer, Responsible Land Disturber (RLD). or other knowledgeable person who possesses the skills to assess 
conditions at the construction site that could impact storm water quality) 

Location of SWPPP ft,u.~l- S'IYl\-S:>.--.1'>. f (p-S';J'i 'Su-v1Ut-i,..Ji1 fJfltcJ1L t0<.}f' , f:>.v'-1,·r,..,L:-.:S "-lf\- 2lc"1,& 

Contact Person Name --Jo4-,.._, 5;-i ·1oFI~ Phone 

1

Number: '7cJ'7-c;;~;~ - 277d 
12. Pennanent BMPs: Attach a list of permanent BMPs (both structural and non-structural) that will be installed at the construction site. 

13. 

For each BMP, include the following information: (a) Type of BMP to be installed; (b) Geographic location (county - State Hydrologic 
Unit Code): (c) Waterbody the BMP wiH discharge into; and. (d) Number of acres that will be treated (to the nearest quarter acre). 

Certification: "I certify under penalty of law that this document and all attachments were prepared under my direction or supervision 
in accordance with a system designed to assure that qualified personnel properly gather and evaluaie the information submitted. 
Based on my inquiry of the person or persons who manage the system or those persons directly responsible for gathering the 
information, the information submitted is to the best of my knowledge and belief true, accurate, and complete. I am aware that there 
are significant penalties for submitting false information including the possibility of fine and imprisonment for knowing violations." 

Print Name: :S- h ,J 5, :5AJ \ J e Title u j ({ .,-

Signature:_++.IV-~:..:...C~--="5'~~-,::__ _________ _ Date: __ ~_,____,c.+-=-'----------
(Pleases· 

DEQ-WATER FORM SWGP-VAR10-RS (07/04) 

Accepted/Not Accepted by:--------------------------- Date: __________ _ 

Topo _____ Water Body _____ _ Basin ____ Class ___ _ Section ____ Special Standards 



• '--'~' --.J_'J _ • .._,I'-' I , i •-' 

FOUR SEASONS BMP FACILITIES: 

PHASE 4 SECTION 1: EXTENDED DETENTION DRY POND, 
BMP COVERAGE PROVIDED FOR 120.86 ACRES 

PHASE 6 SECTION 1: 2-EXTENDED DETENTION DRY PONDS 
BMP COVERAGE PROVIDED FOR 80.9 ACRES 

2H6Vll39 



BMP# 1 

BMP#2 

BMP#3 

BMP#4 

VSMP General Permit (DCR01 )- Permanent BMP Information 

Construction Activity Operator: K. Hovnanian Homes of Virginia 

Project Name: Four Season-Historic Virginia, Phase 6 Section 1 

(a) Type of 
BMP to be 
Installed 

(b) Geographic 
Location 

(County HUG code 

# 

© Waterbody 
BMP will discharge to 

(d) Total Acres 
treated by BMP 
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Here were the$ 500.00 Check copy go's 
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Record of Land Disturbance 
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 

--

-

----· 

--
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 

' 

-·-

·-...._. 

,__. 

--

·-~~ 
·-

-
1 

_J 
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 

•. 

--
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SWPPP Record of Land Disturbance 
Date 

Location (Attach a map showing location of activity) Land Land Stabilization 
Disturbance Disturbance Measure 

Start End Implemented 

I 
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Record of Inspections 
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Record of Contractor Certification 

2H6Vl 151 



I iis!onc Virginia Four Seasons December 8, 2005 

,C,'torn1 JVatcr Pollution Prei:enrion JJ/an 

"I certify under penalty of law that I understand the terms and conditions of this Virginia 
PoHutant Discharge Eiimination System (VPDES) general permit ihat authorizes the storm 
water discharges from the construction activity identified as part of this certification." 

Site: Four Seasons- Four Seasons Dr, SSOF, Ph 2 Sec 2 Outfall, Ph 4 Sec 1 Outfall, Ph 7 

Sec 1 SWIVI, Ph 8 Sec l SW:Vl, Rec Center (aka Ph l Sec 2), Ph 2 Sec 1, Ph 2 Sec 2, Ph 3 Sec 

l, Ph 4 Sec 1, Ph 5 Sec 1, Ph 5 Sec 2, Ph 6 Sec 1, Ph 7 Sec 1, & Ph 8 Sec 1 * The 

ackmrn:Icd0.ment / execution of this Contractor's Certification Form bv the Contractor is onlv 

valid while this Contractor is active onsite performing eartlw,;ork and grading to the extent as 

conditioned in the fullv executed Agreement's Scope of Work between the Contractor and the 

Devclopcr_ancl/or Applicant for_Work.~rfom1ed on the.above referenced projects. Q_gvcilimcr 

will supplyafull copy_of pennitto the contractor. 

Note: The Developer is the party that is ultimately responsible for this pem1it and that the 

Contractor J.cknowlcd\c!cS that the Developer \vill document the inspections and perfom1 the 

paperwork required for the permit with the input from the appropriate WAH. Inc. site 

superintendent. 

--·-----·-
Contractor# -
Name: David M. Speed 

.. ---1 Title: V.P. Engineering 

Firm: Name: William A. Hazel, Inc. I 
I 

Address: 4305 Hazel Park Court J 

. --------···----··-----, 
P.O. Box 600 

Chantilly, VA 20151 
------1 

Telephone: 703-378-8300 Fax 703-378-7623 
--·----· . 

Date: December 08, 2005 
.. .·~ 

I I Signature: * 
/ 

.. . /' 
.. // {/ 

/ 
.. /~-:<Jl\//'l( .'.--( , ~-----------· 

··-- -------------·-· -----·-···· ·--
Storm Water Pollution Prcvcncion Plan 
Prince William County Plan No. 47ro

1 
1?w -1 12, 3, {s, £, 12, 2.i. ,.:1..1 

Slt11.Sl 1 5L 1 61,7/,+&/ 
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Authorized Representative Letter to DCR 
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Wetland Permit Information 
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SECTION 1 

FLOODPLAIN STUDY NARRATIVE 
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Introduction 

Four Seasons in Historic Virginia is located northeast of the intersection between 
I-95 and Rt. 234. Quad sheets 8189, 8190, 8289 and 8290. The project consists of 
1500 residential units, a recreational center, infrastructure improvements, and 
private roads. The Four Seasons project is bounded to the north by Pov.ells Creek. 
Two drainage areas within this study drain to Powells Creek. A floodplain study, 
sealed in December 1988, was conducted for Powells Creek by Dewberry and 
Davis. Runoff leaves the property by way of only one other outlet, a double box 
culvert running under I-95. An aerial topographic survey and a land title survey 
were both conducted by Odyssey and Associates, Inc., in March of 1999, and were 
both utilized in this study. Also, a field topographic survey of an area downstream 
of the subject property and just beyond a double box culvert under I-9 5 was 
provided by christopher consultants, ltd. in February of 2000. 

The current floodplain study we have prepared is based on peak flows. Ultimate 
development conditions, based on current zoning, were assumed offsite and used 
in conjunction with the onsite development conditions as shown on the Four 
Seasons Preliminary Plan (PWC#00-00206) to develop the hydrologic model. 
Additionally, Pond 4 (as referenced in the Preliminary Plan) has been included in 
the current model as final design for such has been completed and is currently 
being submitted as part of the Four Seasons Drive Phase IB Plan (PWC# 00-
00383). A pond has also been added to Watershed 3, of which design has been 
completed, and is being submitted as part of the Four Seasons Phase 4, Section 1, 
plan (PWC #02-00584). 

This study also shows the final RPA alignment. The RPA is based on the 
delineation shown on the Preliminary PASA (PWC0#95-03 l l SD PA, approved 
May 16, 1995) provided by Wetlands Studies and Solutions. It has been modified 
using the 2' contour interval aerial topography that was developed for this site. 
The Preliminary PASA utilized the 5' contour interval aerial topography provided 
by Prince William County. 
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Hydrology 

Divides of the drainage areas to be included in this study were determined using 
the aerial survey obtained from Odyssey and Associates, and Prince William 
County Topographic Maps. PWC Topographic Maps had w be utilized because of 
the lack of aerial in some offsite areas. The PWC Topographic Maps were not 
used solely because of the greater level of precision shown on the aerial. 

The time of concentration for all drainage areas within this study, except 
Watershed 3, were calculated by the SCS TR-55 method. 100' of sheet flow was 
assumed in all calculations. The computations have been included in this report. 
The time of concentration for Watershed 3 was taken from PWC# 02-00584. The 
flow paths for each subarea are shown on the schematic included in this report. 

Per PWC DCSM (for drainage areas larger than 200 acres), the Soil Conservation 
Service TR-55 Method was used to estimate peak flows for all runoff routed into 
the double box culvert under I-95. Within this report, the drainage areas feeding 
into this culvert are refered to as WS 1, WS 4-1, WS 4-2, and I-95 runoff, 
respectively. In determining the pre-development RCN's. the soils and offsite 
zoning contained within these drainage areas, obtained from the online Prince 
William County Mapper, were overlaid along with the current onsite conditions 
onto the drainage areas. In determining the post-development RCN's, the current 
onsite conditions overlay was replaced by the layout shown in the Four Seasons 
Preliminary Plan (PWC #00-00206). To classify soils according to the TR-55 
classification the Soil Survev of Prince \Villiam County, Virginia by the Soil 
Conservation Service, issued August 1989, was used. In both calculations, 
ultimate development conditions were assumed offsite. Pond 2 software was used 
to develop a routing table for the pond contained within WS 4-2. A Schematic was 
developed to show the drainage area, RCN, Tc, and channel length for each 
subarea and is included ill this repon. This schematic was then used to input the 
data for the TR-55 runs. TR-55 was used to develop the 100-yr flood hydrographs 
for each drainage area. A composite 100-yr storm event hydro graph was produced 
in Excel and is included in this report. This composite hydrograph was developed 
by adjusting each of the subarea hydro graphs time line by there corresponding 
travel time to the outlet point (the inlet of the double box culvert under I-95) and 
then adding the resulting hydrographs. 
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The Rational Method was used to compute peak fiows for the 2 dre.in2ge areas 
\Vithin this study dumping into Powells Creek. ·within this repc_irt, these drninage 
areas are refered to as WS 2 a.nd WS 3, respectfully. In determining the pre
development CN's, offsite zoning, obtained from the online Prince V/ilEam 
County Mapper, was overlaid along with current onsite conditions onto the 
drainage areas. In determining the post-development CN's, the current onsite 
conditions overlay was replaced by the iayout shmvn in the Four Seasons 
Preliminary Plan (PWC #00-00206). In both calculations, ultimate development 
conditions were assumed offsite. Once the Tc's were calculated, rainfall intensities 
for the 100 year storm were then determined using exhibit 5 in Section 700 of the 
PWC DCSM. Q was then calculated per PWC DCSM Rational Method Equation. 
The computations and results have been included in this report. A Schematic was 
developed to show the areas, CN, Tc, and channel lengths and has been included 
in this report. 

2H6V1162 



Hydraulics 

A field investigation w3s conducted to determine the ty(cal channel gecmetr/ and 
roughness coefficents for the chanJ1el aI1d overbanks. These values -.vere submitted 
to the county and an approval lerter, dated April 11, 2000, was obtained from 
Oscar Guzman of Prince Wil!iaf!! County \Vatershed Management. This ietter has 
been included in the report and plans. 

The entire study was modeled in the Boss software package. The input was 
entered in Boss's HEC-2 module. Cross sections, perpendicular to the flowlines, 
were cut from the topographical map obtained from Odyssey and As;:;ociates aerial 
survey. These sections were taken at I 00 ft intervals along the floodplain reach 
with location adjustments being made as deemed necessary. These sections were 
then altered to include the channel geometry as observed in the field. The 
approved roughness coefficients were input into the HEC-2 model. The double 
box culvert running under I-95 was modeled using Boss's Special Culvert 
submodule. The pond previously mentioned was simplified by modeling it using 
Boss's Special Culvert submodule and restricting the water surface elevation by 
inputing a rating table at the cross section representing the breast of the dam. The 
Special Culvert input parameters are detailed in the output included in this report. 
All HEC-2 input files have been included on disk, per PWC DCSM. 
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All normal depth calculations were perfom1ed in Boss's I-IydrnCalc ,odule i:F,d 
the results have been included in this report and the pJar,.s. 

In the analysis, peak flov,s a! the outlet points were use ! for the entire reach for 
WS 2. Peak flow to the Watershed 3 pond was detem1ined and routed through the 
pond. All pond flows and routings are included in this booklet, and are taken from 
PWC#02-00584. The 100-yr outflmv from the pond was then added to the 100-yr 
f19w from the rest of the watershc:d to arrive at a conservative discharge at the base 
of the channel. Peak flow for WS 4 was reduced just upstream of the point ,.vhere 
the flow frorn WS I is routed into WS 4. By way of a rating table, the designed 
100-yr storm event water surface elevation (as shown in Four Seasons Drive Phase 
1 B Plan-PWC# 00-003 83) for the pond in subarea WS 4-2 was held. Upstream of 
the breast of the dam the flow was increased to the peak flow for subarea WS 4-2 
Peak flow for WS I was reduced just upstream of the outlet point for the runoff 
from 1-95 that is being routed onto the property. 

The 100-year water surface calculations were performed using Boss's HEC-2 
module. The HEC-2 analysis was run directly from the previously mentioned 
HEC-2 input files. The resulting water surface elevation was plotted on the cross 
sections with the "Boss" software. The resulting water surface was profiled with 
the "Boss" software. The resulting floodplain has mapped on the aerial 
topographical map with Boss's floodplain mapping module. Detailed reports of all 
input and analysis results, produced by the Boss software, have been included in 
this booklet. 
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SECTION II 

SITE SCHEMATIC 
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FOUR SEASONS AREA ZONING 

Zoning Districts by Use Code 
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SYMBOL 

14A 

15A 

16A 

18C 

18D 

l8E 

20B 

24B 

26A 

27A 

34B 

34C 

36D 

37A 

39B3 

39C3 

42B 

47B 

47C 

470 

HYDROLOGIC SOILS 

NAME HYDROLOGIC SOIL GROUc 

CODURUSLOAM C 

COMUSLOAM B 

DELANCO FINE SANDY LOAM C 

DUMFITTESSANDYLOAM B 

DUMFITTESSANDYLOAM B 

DUMFITTESSANDYLOAM B 

ELSINBORO SANDY LOAM 

GLENELG-BUCKHALL COMPLEX 

HA;rBORO SILT LOAM 

HA TBORO-CODURUS COMPLEX 

LUNT LOAM 

LUNT LOAM 

MARR VERY FINE SANDY LOAM 

MARUMSCO LOAM 

MINNIEVILLE CLAY LOAM 

MINNIEVILLE CLAY LOAM 

NEABSCO-QUANTICO COMPLEX 

QUANTICO SANDY LOAM 

QUANTICO SANDY LOAM 

QUANTICO SANDY LOAM 

B 

B 

D 

D 

C 

C 

B 

C 

C 

C 

C 

B 

B 

B 
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RATIONAL METHOD 

2H6Vl 172 



/ 

Qt ck TR-55 Ver.5.46 S/N: 
Executed: 11:21:02 04-19-2000 c:\tr5::\PRE2.TCT 

PRE DEVELOPMENT WATERSHED 2 

Tc COMPUTATIONS FOR: WATERSHED 2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse-slope, s 

Avg.V = 
where: 

Csf * 
Unpaved 
Paved 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 

0.5 
( s) 
Cs£ 
Csf 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L /. (3600*V) 

AB 
Wooded 

0.4000 
ft 100.0 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

7.800 
0.0500 

0.16 

BC 
Unpaved 

720.0 
0.0500 

3.6078 

0.06 

CD 
1. 00 
3.00 

0.333 
0.0420 
0.0350 

4.1943 

1180 

0.08 + 

0.16 

0.06 

DE 
1. 00 
3.00 

0.333 
0.0280 
0.0390 

3.0734 

1800 

0.16 0 )LJ. 

: : : : : : : : : : : : : : : : : : : : : : : : ............................................. -............................................... 
TOTAL TIME (hrs) 0.46 
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- 0uick TR-55 Ver.5.46 S/N: 
Executed: 11:21:02 04-19-2000 c: \tr5::,\PRE2. TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE DEVELOPMENT WATERSHED 2 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 2 Tc 0.46 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 11:21:14 04-~9-2000 c:\tr55\PRE3.TCT 

PRE DEV£Ii)PMENT Wl\.TERSHED 3 

Tc COMPUTATIONS FOR: WATERSHED 3 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length~ L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

AB 
Wooded 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
7.800 

0.~700 

0.14 

BC 
Unpaved 

1020.0 
0.0760 

4.4480 

0.06 

CD 
4.00 
6.00 

0.667 
0.0330 
0.0500 

4.1312 

840 

0.06 + 

0.14 

0.06 

DE 
4.00 
6.00 

0.667 
0.0190 
0.0450 

3.4830 

2240 

0.18 0.24 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . 
TOTAL TIME (hrs) 0.44 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 11:21:14 04-~9-2000 c:\tr55\PRE3.TCT 

SlJI'1"11"1ARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE DEVELOPMENT WATERSHED 3 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 3 Tc 0.44 
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Q = C1 * C *I"' A 

W5#2 

Wooded + Brush 

WS#3 

8 
73.64 

8 
Wooded+ Brush 147.04 

ERP JlEYELOPMElil 

.c 
0.35 

Qi 
1.25 

a = 111.20 

.c 
0.35 

Qi 
1.25 

a = 3so.2s 

l 
5.50 

5.60 

NOTE: Rational Formula per DCSM of PWC 

PROJECT: FOUR SEASONS 

!N HISTORIC VA 

TASK: FLOODPLAIN STUDY 

ENGINEER: DAVID MAXWELL 

DATE: APRIL 10, 2000 
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-;uic,~ TR-55 Ver.5.46 
~xec~t~d: 11:29:54 

S/N: 
04-19-200 ~-\tr~~\pnsT2 ~0~ -- • \ _,) _, - • .l. ,._. .,_ 

POST DEVELOPMENT WATERSHED 2 

Tc COMPUTATIONS FOR: WATERSHED 2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

Avg.V = 
where: 

Csf * 
Unpaved 
Paved 

T L / (3600*V) 

CI-!:.Z\NNEL FLOW 
Segment ID 

0.5 
(s) 

Csf 
Csf 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

AB 
Wooded 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
7.800 

0.0540 

0.15 

BC 
Unpaved 

760.0 
0.0540 

3. 74 93 

0.06 

CD 
1.00 
3.00 

0.333 
0.0360 
0.0350 

3.8832 

840 

0.06 + 

DE 
1. 00 
3.00 

0.333 
0.0290 
0.0390 

3.1278 

2100 

0.19 

.............................. .. - .......................... . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 11:29:54 04-19-2000 

SUMMARY SHEET FOR Tc or Tt COMPlJTATIONS 
(Solved for Time using TR-55 Methods) 

POST DEVELOPMENT WATERSHED 2 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 2 Tc 0.46 
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WS#Z 

Q = Ct * C * I * A 

WEIGHTED AVG OF C 

6. g 

Rd+ Lot 25.62 0.65 
Open Sp 0.4 0.35 
Wooded 44.46 0.35 
Ponds 1.37 1.00 

Easemts 0.13 0.35 

71.98 

C = 0.47 

WS#3 

Weight 

16.653 
0.14 

15 561 
1 37 

0.0455 

33.7695 

PROJECT: FOUR SEASONS 

!N HISTORIC VA 

TASK: FLOODPLAIN STUDY 

ENGINEER: ROBERT BUTLER 

DATE: SEPTEMBER, 2002 

C1 = 1.25 

C = 0.47 
! = 5.50 
A= 72.15 

Q = 232.17 

Time of concentration taken from PWC# 02-00584, and is a conservative estimate. 

WEIGHTED AVG OF C 

To Pond 
A ~ Weight Tc= 10 min. 

Rd+ Lot 45.4 0.65 29.51 C1 = 1.25 

Open sp 23.28 0.35 8.148 C = 0.54 
Wooded 42.51 0.35 14.8785 I = 8.1 
Ponds i .'L.7 1.00 1.27 A= 143.9 

Easemts 1.7 0.35 0.595 
Gem 0 19 0.35 0.0665 
Rec 4.47 0.80 3 576 Q = 789.64 

Offsite 25.08 0.80 20.064 

143.9 78 108 

C = 0.54 
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Uncontrolled 

6 ~ y:'~eight 

Rd+ Lot 9.7 0 65 6.305 
Wooded 11.82 0.35 4.137 

21.52 10.442 

C = 0.498 

Notes: 
Uncontrolied Peak + Peak Release from Pond = Flow to Powell's Creek 

108.53 + 375.84 =484.37cfs 
(Conservative method based on flows.) 

Tc= 10 min. 

cf= 1.25 

C == 0.498 
I = 8.1 
A= 21.52 

Q = 108.53 

Peak Release from Pond Taken from PWC Plan # 02-00584 See excerpts on following page. 

Pond Routings from PWC # 02-00584 are shown on the following pages. 

Flow for Post-development without the pond= 789.64 + 108.53 = 898.17 cfs 
(Conservative Method) 
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0 
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..c 
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N 
0 
0 
N 

0 
C0 

cri 
0 

(!) 

s 
0 

DRAINAGE TO FONtJ 
A= 143.GJ 
C= 0.541Gl7 

UNIT HYDRCGRAPH 

2-YR 
Cf= 1.0 

T(hr) T (min) I (in/hr) Q (cfs) 

0.000 0 0 0.00 

O.OB3 5 2.57 200.43 

0.107 10 4.GO 355.75 

0.250 15 3.40 205.IG 

0.333 20 2.3G IB4.0G 

0.417 25 I.B2 141.'14 
0.500 30 l.4Cf IIG.20 
0.5B3 35 1.25 CJ7.4GJ 
0.007 40 1.00 B2.G7 
0.750 45 0.'11 70.GJ7 
0.533 50 0.7B (:,0.B3 

O.Cfl7 55 
-

0.0'1 53.BI 

1.000 GO O.GO 4G.7CJ 
I.OB3 f,5 0.55 42.B'1 
I.If, 7 70 0.50 35.GJCj 

1.250 75 0.45 35.10 

1.333 BO 0.40 31.20 
1.417 BS 0.35 27.30 
1.500 go 0.30 23.40 

1.553 g5 0.25 IC!.50 
l .f,?., 7 100 O.?O 15(:,0 
1.750 105 0.15 11.70 
I.B33 110 0.10 7.BO 

I.Cfl7 115 0.05 3.GJO 
2.000 120 0.00 0.00 

115.l AC @ .5'1 
25.B AC @ .35 

Tc=/0 min 

10-YR 
Cf= 1.0 

I {in/hr) Q (cfs) 

0 0.00 
3.25 253.47 
5.'12 4Gl.70 
4.53 353.2'1 
3.14 244.BCi 
2.43 IB'1.51 
l.'f:i 155.20 
I.(:, 7 130.24 
1.41 IQCi.Gl7 
1.21 '14.37 
1.04 Bl.II 
O.Cf2 71.75 
O.BO G2.3CJ 
0.73 5G.Cf3 
0.07 52.25 
O.GO 4fi.7GJ 
0.53 41.33 
0.47 3G.GG 
0.40 31.20 
0.33 25.74 
0.27 21,0C, 
0.20 15.00 
0.13 10.14 
0.07 5.4fi 
0.00 0.00 

100-YR SDF. 
Cf= 1.25 

I (in/hr) Q (cfs) 

0 0.00 
3.fiB 358.75 
B.10 78CJ.G4 
G.47 (:,30.74 
4.44 432.54 
3.50 341.20 
2.Bf. 275.BI 
2.43 23G .BCJ 
2.17 211.55 
1,c13 IBB.15 
1.7B 173.53 
I.G 7 IG2.BO 
I.SB 154.03 
1.45 141.3(:, 
1.32 125.GB 
I.ICJ IIG.01 
1.05 102.3(:, 
O.Cf2 B'1.(:,GJ 
0.7'1 77.01 
O.GG G4.34 
0.53 51.07 
0.40 3e,_qq 
0.2G 25.35 
0.13 12.G7 
0.00 0.00 

POST INFLOW ~YDROGRAP~S 
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100-YR. RATlf'JG TABLE 

*~****~**************•****•******** 
SYSTEM CONNECTIVITY 

*****************~***************** 

»»» Structure No. 3 ««« 
(Input Data) 

WEIR B'x7' BOX 

Crest elev.(ft)? 105.5 
Weir length (ft)? 30' 
Weir coefficient? 3.0 
Orifice coefficient? .b 

WEIR ORIFICE 
ELEY.(FT.) OUTFLOW OUTFLOW 1-1 

105.50 0 0 0 
10(,.00 31.52 1'10.64 0.5 
107.00 f(,5.34 330.24 1.5 
108.00 355.7(, 42(,.28 2.5 
loct.00 58't31 504.45 3.5 
110.00 ffi'l.13 571.Cfl 4.5 
111.00 11(,0.85 (,32.3(, 5.5 
112.00 14'11.4(, (,87.35 (,_5 

Q = Cwx L X 1-11.5 

Q = C X A X (2g X 1-1) .S 

WEIR ORIFICE 

STORAGE 

0 
527qq 
16(,132 
2Ci00B7 
425(,15 
573722 
7357(,Cf 
ctl3210 

ELEY.(FT.) OUTFLOW OUTFLOW CULVERT 

105.50 0 0 0 
IOb.00 31.82 1'10.(,4 350.ct4 
107.00 1(,5.34 330.24 3f>4.4Cf 
108.00 355.7(, 42f>.2B 377.65 
loct.00 58CL31 504.45 3'10.32 
II0.00 ffiCJ.13 571.CJI 402.(,4 
111.00 11(,0.85 (,32.3(, 414.57 
112.00 14Cfl.4(, (,87.35 42(,.13 
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100-YEAR 
EXECUTED• 05-08-2002 10,401 25 Return Freq• 100 yea.rs 

Inflow Hycirogruph• Pa \PROJECTS\99-33-07\POND\lOOYRIN. HYD 
Ro.ting To.ble fl le• Pa \PROJECTS\99-33-07\POND\FOURSlOO. PND 

----INITIAL CONDITIONS----
Elevutlon = 105. 50 ft 
Outflow = 0. 00 cfs 
Storuge = 0 cu-ft 

GIVEN POND DATA 

IELEVATIDNI OUTFLOW I STORAGE I 
I ( ft) I ( cf s) I ( cu-ft) I 
1---------1---------1----------1 
I 105. 50 I 0. 0 I O I 
I 106. 00 I 31. 8 I 52, 799 I 
I 107. 00 I 165. 3 I 166, 1321 
I 108. 00 I 355. 8 I 290,0871 
I 109. 00 I 390. 3 I 425,6151 

110. 00 I 402. 6 I 573, 7221 
111. 00 I 414. 6 I 735, 7691 
112. 00 I 426. 1 I 913,210 I 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 2S/t + 0 
I (cfs) I (cfs) I 
1------------1-------------1 
I 0. 0 I 0. 0 I 
I 352. 0 I 383. 8 I 
I 1107. 5 I 1272. 9 I 
I 1 933. 9 I 2289. 7 I 
I 2837. 4 I 3227. 8 I 
I 3824. 8 I 4227. 5 I 
I 4905.1 I 5319.7 I 
I 6088. 1 I 6514. 2 I 

TIMe lncreMent (t) = 5, 0 Min. 

2H6Vl 184 



Inflow Hyclrogrnphr Pi \PROJECTS\99-33-07\POND\lOOYRIN. HYD 
Outflow Hydrograph1 Pi \PROJECTS\99-33-07\P:lNL\lJOYR . HYD 

IN~LOW HYDROGRAPH ROUTING COMPUTATIONS 

TIME INFLOW I Il+I2 2S/t - D 2S/t + D I OUTFLOW I [LEV AT I 01\J I 
CM In) I C cf s) I I C cfs) I C cfs) I C cf .s) I C cfs) . ( ft) I 

--------1---------1 1---------1------------1-----------1---------1---------1 
0. 0 I 
5. 0 I 

10. 0 I 
15. 0 I 
20. 0 I 
25. 0 I 
30. 0 I 
35. 0 I 
40. 0 I 

I U) 45. 0 
11: 50. o 
I~ 55. 0 
I~ 60. 0 
18 65. 0 
lii3 70.0 
1-§. 75. 0 
I~ 80. 0 
I~ 85. 0 
12- 90. 0 
k 95. 0 
lb 100. 0 
16:i 105. 0 

'<t" I.,:_: 110. 0 
I~ 115, 0 

120. 0 

o. 001 
358. 751 
789. 641 
630. 741 
432. 841 
341. 20 I 
278. 811 
236. 891 
211. 55 
188. 15 
173. 53 
162. 80 
154. 03 
141. 36 
128. 68 
116. 01 
102. 36 
89. 69 
77. 01 
64. 34 
51. 67r 
38. 991 
25. 351 
12. 671 
0. 001 

-----
358. 8 

1148. 4 
1420. 4 
1063. 6 
774. 0 
620. 0 
515. 7 
448. 4 
399. 7 
361. 7 
336. 3 
316. 8 
295. 4 
270. 0 
244. 7 
218. 4 
192. 1 
166. 7 
141. 4 
116. 0 
90. 7 
64. 3 
38. Ci 
12. l 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0. 0 I 
299. 3 I 

1051. 5 I 
1746. 9 I 
2060. 6 l 
2083. 0 I 
1961. 0 I 
1751. 4 I 
1522. 0 I 
1348. 0 I 
1215. 4 I 
1116. 6 I 
1042. 6 I 

982. 9 I 
928. 3 I 
872. 3 I 
814. 7 l 
756. 0 I 
697. 2 I 
638. 3 I 
579. 4 I 
520. 5 I 
460. 8 I 
400. 6 I 
340. 8 I 

0. 01 0. 00 105. 50 
358. 81 29. 74 105. 97 

1447. 7 l 198. 07 I 107. 17 
2471. 91 362. 47 I 108. 19 
2810. 51 374. 95 I 108. 56 
2834. 71 375. 84 I 1108. 58] 
2703. 01 370. 99 I 108. 44 
2476. 71 362. 65 I 108. 20 
2199. 91 338. 94 I 107. 91 
1921. 71 286. 84 I 107. 64 
1709. 71 247. 14 I 107. 43 
1551. 7 217. 56 l 107. 27 
1433. 4 195. 41 I 107. 16 
1338. 0 177. 54 I 107. 06 
1253. 0 162. 35 I 106. 98 
1173. 0 150. 33 I 106. 89 
1090. 7 137. 97 I 106. 80 
1006. 8 125. 37 I 106. 70 

922. 7 112. 75 I 106. 61 
838. 6 100. 11 I 106. 51 
754. 3 87. 47 I 106. 42 
670. 1 74. 81 I 106. 32 
584. 8 62. 00 I 106. 23 
498. 8 49. 09 I 106. 13 
413. 3 36. 25 I 106. 03 

0 s 
0 

****************** SUMMARY OF ROUTING COMPUTATIONS****************** 
Pond F1 lei Pi \PROJECTS\99-33-07\POND\FDURSlOO. PND 

2 
:J 
0 

i'.l::'. 
' -0 

C 
0 

Q_ 

6 
(<) 

<O 
~ 

Inflow Hydrogroph1 Pi \PROJECTS\99-33-07\POND\lOOYRIN, HYD 
Outflow Hydrogroph1 Pi \PROJECTS\99-33-07\POND\lOOYR . HYD 

Stortlng Pond W. S. Elevotlon = 105. 50 ft 

***** SuMMnry of Penk Outflow nncl Peok Elevotlon ***** 

Peok Inflow = 
Peok Outflow = 
Peok Elevotlon = 

789. 64 cfs 
375. 84 cfs 
108. 58 ft 

***** SuMMory of ApproxlMote Peok Storoge ***** 

In1t1ol Storoge = 
Peok Storoge FroM StorM = 
Totol Storoge In Pond = 

0 cu-ft 
368,825 cu-ft 

368,825 cu-ft 

2H6VI185 
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SECTION IV 

TR-55 

2H6Vll86 



Quick TR-55 Ver.5.45 S/N: 
Executed: 10:57:16 04-19-2000 
\projects\ 9 9-3 3 \-CL[re:i.t \svJm\qt: 55\ I 95TRANS. TCT 

TR;,.NSPORT THROUGH CHA.NllEL CONNECTING OUTLET 
OF WS1 AND OUTLET OF WS4 

Tt COMPUTATIONS FOR: 195 + WS1 

SHEET PLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg . V = Cs f * ( s ) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.0000 
0.0 

0.000 
0.0000 

0.00 

0.0 
0.0000 

0.0000 

0.00 

6-AB 
3.00 
5.00 

0.600 
0.0310 
0.0350 

5.3321 

160 

0.01 

..... : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ..................... . . . . . . . . . . . . . . . . . . . . . 
TOT~L TIME (hrs) 

2H6Vll87 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 10:57:16 04-19-2000 
\proj ects\99-33 \-current \sv:rn\qtr55\I95TRANS. TCT 

SUMMlillY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for ·Time using TR-55 Methods) 

TRANSPORT THROUGH CHANNEL CONNECTING OUTLET 
OF WSl AND OUTLET OF WS4 

Subarea descr. Tc or Tt Time (hrs) 

195 + WSl Tt 0.01 

2H6Vll88 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 10:55:27 04-19-2000 
\project.s\99-33\-current\swm\qtr55\DD1PRE.TCT 

PRE - DEVELOFMENT WATERSHED 1 

Tc COMPUTATIONS FOR: WATERSHED 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID _ 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

Avg.V = 
where: 

Csf * 
Unpaved 
Paved 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 

0.5 
(s) 

Csf 
Csf 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

1-AB 
WOODED 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.4000 
100.0 
3.400 

0.0300 

0.30 

1-BC 
Unpaved 

490.0 
0.0530 

3.7144 

0.04 

1-CD 
0.17 
1.17 

0.143 
0.0380 
0.0630 

1.2590 

1920 

0.42 + 

0.30 

0.04 

1-DE 
0.33 
1.67 

0.200 
0.0200 
0.0460 

1.5669 

2000 

0.35 0.78 

: .. : : : : : : : : : ; : : : : ...................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 

TOTAL TIME (hrs) 1. l :::_ 
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Quick TR-55 Ver.5.46 S/~: 
E~~cuted: 10:55:27 04-19-2000 
\projects\99-33\-current\swm\qtrSS\DDlPRE.TCT 

Sl.TMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE - DEVELOPMENT WATERSHED 1 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 1 Tc 1.11 

2H6VJ J 90 



Quick TR-55 Ver.5.46 f/N: 
Executed: 10:56:59 04-19-2000 
\projects\99-33\-current\swm\qtr55\I95.TCT 

195 RUNOFF 

Tc COMPUTATIONS FOR: I95 RUNOFF 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

Avg.V = 
where: 

Csf * 
Unpaved 
Paved 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 

0.5 
( s) 
Csf 
Csf 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

5-AB 
WOODED 

ft 
J.n 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq. ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.4000 
100.0 
3.400 

0.0200 

0.35 

5-BC 
Unpaved 

570.0 
0.0700 

4.2688 

0.04 

5-CD 
0.75 
2.50 

0.300 
0.0290 
0.0350 

3.2489 

2810 

0.24 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 

2H6V1191 
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Quick TR-55 Ver.5.46 S/N: 
Executed. 10:56:59 04-19-200C 
\projects\99-33\-curren':\swm\qtr55\I95.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Mechods) 

195 RUNOFF 

Subarea descr. Tc or Tt Time (hrs) 

I95 RUNOFF Tc 0.62 

2H6V1192 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:54:51 04-19-2000 

':\project:::\99-33\-current\swm\c;:tr55\PRE.TCT 

PRE DEVELOPMENT WATERSHED 4 

Tc COMPUTATIONS FOR: SUB AREA 1 

SHEET FLOW (.Applicable co Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
.007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length,- L 
Watercourse slope, s 

Avg.V = 
where: 

Csf * 
Unpaved 
Paved 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 

0.5 
( s) 

Csf 
Csf 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r 

V 
n 

Flow length, L 

T = L / (3600*V) 

..... : : : : : : : : : : : : : 

* s 

................ . . . . .. . . . . . . . . . . 

AB 
WOODED 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
3.400 

0.0550 

0.23 

BC 
Unpaved 

1360.0 
0.0401 

3.2309 

0.12 + 

DE 
1.50 
4.00 

0.375 
0.0161 
0.0630 

1.5606 

620 

0.11 + 

CD 
Unpaved 

1740.0 
0.0207 

2.3214 

0.21 

EF 
3.00 
5.00 

0.600 
0.0141 
0.0350 

3.5961 

850 

0.07 

. ........................... . . . . . . . . . . . . . . . . . . . . . . . . . 
TOTAL TIME (hrs) 
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Quick TR-55 Ver.S.46 S/N: 
Executed: 10:54:51 C4-19· 2000 
\projects\99-33\-cu~~ent\s~n\qtr55\PRE.TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE DEVELOPMENT WATERSHED 4 

Subarea descr. Tc or Tt Time (hrs) 

SUB AREA 1 Tc 0.73 

2H6V1194 



Quick TR-55 Ver.5.46 S/Ni 
Executed: 10:56:04 04-19-2000 
\pl' .Jj ects\ 9 9- 3 3 \-current \swm\qtr55 \DL4 PRE PP ·:cT 

PRE - DEVELOPMEI\l'T WATERSHED 4 

Tc COMPUTATIONS FOR: SGB ft.REA 2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

Avg.V = 
where: 

0.5 
Csf * (s) 
Unpaved Csf 
Paved Csf 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

4-AB 
WOODED 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
3.400 

0.0200 

0.35 

4-BC 
Unpaved 

1080.0 
0.0540 

3.7493 

0.08 

4-CD 
0.17 
1.17 

0.143 
0.0500 
0.0390 

2.3330 

600 

0.07 + 

0.35 

0.08 

4-DE 
2.00 
4.00 

0.500 
0.0150 
0.0650 

1.7686 

2840 

0.45 0.52 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . 
TOTAL TIME (hrs) 0.94 

2H6Vll95 30 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:56:04 04-19-2000 
\projects\99-3_ -current\swm\qt:r55\DD4PREP" TCT 

SUMMARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

PRE - DEVELOPMENT WATERSHED 4 

Subarea descr. Tc or Tt Time (hrs) 

SUB AREA 2 Tc 0.94 

2H6Vl 196 
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Quick TR-55 Ver.5.46 S/N: 
2xecuted: 13:53:26 04-19-2000 

PRE - DEVELOPMENT 
WATERSHED 1 

RUNOFF CURVE NUMBER SUMMARY 
........................................................ , .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . 

Subarea 
Description 

WETLAND OFFSITE 
WETLANDS ONSITE 
BRUSH OFFSITE 
BRUSH ONSITE 
RES RM-2 OFFSIT 
WOODS ONSITE 

Area CN 
(acres) (weighted) 

1.32 61 
1.42 61 
1.75 68 
3.20 69 

37.04 85 
55.85 59 

/oo.58' 

2H6Vll97 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:53:26 04-19-2000 

PRE - DEVELOPMENT 
Wl\TERSHED 1 

RUNOFF CURVE NUMBER DATA 
................................................................... . . . . . . . . .. . . . .. . . . .. . . . . . . . . . . .. . . . . . . . .. .. . . . . . . . . . . . . . .. . . . . . .. . . . . . . . .. . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

1. 25 
0.07 

1. 32 

60 
73 

60.7 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

l.:l5 
0.07 

1. 42 

60 
73 

60.6 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: BRUSH OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

1.61 
0.14 

1.75 

67 
77 

67.8 
...... - ............................................... . . . . . . . . . . . . . . . . . . . . . . . . . . - ........................... . 

2H6Vl 198 

( 61 ) 
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Quick TR-55 v~r.5.46 S/N· 
Executed: 13:53:26 04-19· 2000 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

2.43 
0.77 

3.20 

CN 

67 
77 

69. 4 
........................................................ . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 

Composite Area: RES RM-2 OFFSIT 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

34.80 
2.24 

37.04 

CN 

85 
90 

85.3 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

40.04 
15.81 

55.85 

CN 

55 
70 

59.2 
..................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

( 6 9 ) 

( 85 ) 

( 59 ) 

2H6V1199 



Qu~ck TR-55 Ver.5.46 S/N: 
Executed: 15:38:5~ 05-03-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBA.t~EA l 

RUNOFF CURVE NUMBER SUMMARY 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Subarea 
Description 

POND 4 

Area CN 
(acres) (weighted) 

162.96 61 

2H6V1200 

35 



Quick TR-55 Ver.5.46 S/N: 
Executed: 15:38:5~ 05-03-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER DATA 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0 .......... . . . - .................................................................... -

Composite Area: POND 4 

SURFACE DESCRIPTION 

WETLANDS OFFSITE 
WETLANDS ONSITE 
BRUSH ONSITE 
WOODS OFFSITE 
WOODS ONSITE 
ROAD W/ROW OFFSITE 
COMMERCIAL/BUSINESS OFFSITE 
RESIDENTIAL l/2AC OFFSITE 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.02 
5.73 
2.80 

39.82 
99.63 

8.11 
5.66 
1.19 

162.96 

71 
75 
68 
56 
58 
90 
93 
70 

61.2 
.................................... - .. - .............. . . . .. . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 

2H6Vl201 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 13:54:05 04-19-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER SUMMARY 
...................................................................... . . . . . . - ................................................................ . 

Subarea Area CN 
Description (acres) (weighted) 

------------- --------- ------------
WETLAND OFFSITE 0.02 71 
WETLANDS ONSITE 5.73 75 
BRUSH ONSITE 2.80 68 
WOODS OFFSITE 39.82 56 
WOODS ONSITE 99.63 58 
ROAD+RW OFFSITE -8 .11 90 
COM/BUS OFFS I TE 5.66 93 
RES l/2AC OFFSI 1.19 70 

2H6Vl202 



Quick TR-55 Ver.5.46 S/N: 
Executed: 13:54:05 04-19-2000 

PRE - DEVELOPMENT WATERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER DATA 
........................................... ' ................................. . 
e • ,0 e • • ",o O 4 • • • • ••• e • •• • e • • e • 4. • ,0 •• ,0 ,0 •• • • • • • 0 • ,0 • • • • e • • •• • • 4 • • C • e. • e • 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.00 
0.01 

0.02 

60 
73 

70.7 
.................................................................. . . . . . . . . . . .. . . . . . .. . . .. . .. . . . . . . .. . . . . . .. . . .. . . . . . . . . . . . . .. .. .. 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.94 
1.06 
3.73 

5.73 

60 
73 
79 

74.8 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

2.47 
0.31 
0.02 

2.80 

67 
77 
83 

68.2 
............ - ........................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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Quick TR-55 Ver.5 46 S/N: 
Executed: 13:54:05 04-19-2000 

Composite Area: WOODS OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

36.99 
2.83 

39.82 

CN 

55 
70 

56.1 
... - ................................................. . . . . . . . . .. . .. . . . . . . . . . . . . . . . .. . .. .. . . . . . . . . . . .. . . . . . . . . . .. . . . 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
{acres) 

81.02 
14.56 

4.06 

99.63 

CN 

55 
70 
77 

58.1 
....................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - ..................... . 

Composice Area: ROAD+RW OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

6.61 
1.51 

8.11 

CN 

89 
92 

89.6 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

( 56 ) 

( 58 ) 

{ 90 ) 

Composite Area: COM/BUS OFFSITE 
2H6V1204 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

2.86 
2.81 

5.66 

CN 

92 
94 

93.0 
: : . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ...... . 

( 93 



Quic 1: TR-55 Ver.5.46 S/t-.: 
Ex2cuted: 13:54:05 04-19-2000 

Composite Area: RES 1/2AC OFFS! 

SURFACE DESCRIPTION 

SOIL B 

COMPOSITE AREA---> 

AREA 
(acres) 

1.19 

1.19 

CN 

70 

70.0 
........................................................ . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . .. . 

( 70 ) 

2H6v12 05 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 10:47:40 04-21-20CJ 

PRt~ - DEVELOPMENT WATERSHED 4 
SUBAREA 2 

RUNOFF CURVE NUMBER SUMMARY 
.. . " . .. .. . . . . . . .. .. . . . .. . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . - ............................................................ . 

Subarea 
Description 

WETLAND OFFSITE 
WETLANDS ONSITE 
BRUSH ONSITE 
BRUSH OFFSITE 
WOODS ONSITE 
ROAD+RW OFFSITE 
COM/BUS OFFSITE 
RES l/2AC OFFSI 

Area CN 
(acres} (weighted) 

10.71 77 
3.53 78 

10.64 67 
1.06 68 

38.78 55 
11.39 90 
50.74 92 
18.41 70 

2H6Vl206 



Quick TR - 5 5 \' ,::: r . 5 . 4 6 SIN : 
Execu~ed: 10:47:40 04-21-2080 

PRE - DEVELO?MENT WATERSHED 4 
SUBAREA 2 

RUNOFF CURVE NUMBER DATA 
...................................................................... . . . . .. .. . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . - . . .. . . . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

1. 09 
0.30 
9.32 

10.71 

CN 

60 
73 
79 

76.9 
.......................................................... . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . - . 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.15 
3 .38 

3.53 

60 
I :1 

78.2 
......................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . - .......................... . 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

10.41 
0.23 

10.64 

67 
83 

67.3 
...................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

( 77 ) 

( 78 ) 

( 67 

2H6V1207 



Quick TR-55 Ver.5.46 S/N: 
Executed: 10:47:40 04-2:-2000 

Composite Area: BRUSH OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres} 

0.96 
0.10 

1.06 

67 
77 

67.9 
..................................................... . . .. . . . . . . . . . . . .. - ..................................... - .. 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

38.38 
0.18 
0.22 

38.78 

CN 

55 
70 
77 

55.2 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: RO.t:._D+RW OFFSIT:C: 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres} 

7.78 
1.77 
1.84 

11.39 

89 
92 
93 

90.1 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

( 68 ) 

( 55 ) 

( 90 ) 

Composite A~ea: COM/BUS OFFSITE 2H6V1208 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 
AREA 

(acres) 

39.04 
11.13 

0.57 

CN 

92 
94 
95 



COMPOSITE J.\RL~ - - - > ( 92 
...... ~ ................... ,. ....... ~···-~······~·-··· ....... . 
0 O • o • o ,0 4 4 $ 0. W 4. 4 4'. 0. 0 •• 0 .. ,0 0 O O ... O O O a •• 0 0 & 0 0 O • 0 o • 0 0 C • <>" 
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Quick TR-55 Ver.5.(6 S/N: 
Executed: 10:47:4C 04-21-2000 

Composite Area: RES l/2AC OFFSI 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

18.17 
0.01 
0.23 

18.41 

CN 

70 
80 
85 

70.2 
......................................................... . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. .. . .. . .. . . . . . . . .. . . . . . . . . . . . .. 

( 70 ) 

2H6V1210 



Qtiick TR-55 Ver.5.46 S/N: 
Executed: 11:29:10 04-21-2000 

RUNOFF CPJ'..:.'i"l-.JELED ONTO PROPERTY BY WAY OF 
A CTJLVERT UlIDER I 9 5 

RUNOFF CURVE NUMBER SUMMARY 
.. . . . . . . . . . . . . . . . . . . . . .. .. . . .. . . . . . . . .. . . . . . .. . . . . . . . . . . . .. .. . . . .. .. . ~ . . .. . . .. .............................................................................. 

Subarea 
Description 

I95 RUNOFF 

Area CN 
(acres) (weighted) 

46.35 90 

2H6V1211 



Quick TR-55 Ver.5.46 S/N: 
Executed: 11:29:10 04-21-2000 

RUNOFF CHANNELED ONTO PROPERTY BY WAY OF 
A CULVERT UNDER 195 

RUNOFF CURVE NUMBER DATA 
...................................................................... . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . ~ . . . 

Composite Area: 195 RUNOFF 

SURFACE DESCRIPTION 

SR-6 
SOIL B M-2 
BRUSH SOIL B 
ROADWAY SOIL D 

-
ROADWAY SOIL B 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.96 
16.74 

0.57 
26.35 

1. 73 

46.35 

85 
85 
89 
93 
89 

89.7 
..................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

( 90 ) 

2H6Vl212 
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Quick TR-55 Version: 5.46 S/N: 

TR- 5 5 TA.BUI.AR HYDROGRAPh METHOD 
Type II Distribution 

(24 hr. Duration Sto~m) 

Executed: 05-04-2000 CB:16:06 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Page 1 

Subarea 
Description 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. 
(in) 

Runoff 
(in) 

Ia/p 
input/used 

WATERSHED 1 100.58 69.0 1. 00 0.00 7.80 4.18 .12 

* Travel time from subarea outfall to composite watershed outfall point. 

Subarea 
Description 

WATERSHED 1 

Total area= 100.58 acres or 0.1572 sq.mi 
Peak discharge= 235 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

1.11 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

1. 00 0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

* Travel time from subarea outfall to composite watershed outfall point. 

2H6Vl213 
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Quick TR-55 Versie~: 5.46 S/N: 

TR- 5 5 TABULAR n.xDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:16:06 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

>>>> Summary of Subarea Times to Peak<<<< 

Pa90 2 

Peak Discharge at 
Composite Outfall 

Subarea {cfs) 

Time to Peak at 
Composite Outfall 

(hrs) 

WATERSHED 1 235 12.8 

Composite Watershed 235 12.8 

2H6Vl214 



Quick TR-55 Version: 5.46 S/N: 

TR- 55 T.~UI..,J,...R HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Sto2.,,J 

Executed: 05-04-2000 08:16:06 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD1 .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Subarea 
Description 

WATERSHED 1 

_Total (cfs) 

Subarea 
Description 

WATERSHED 1 

rot.al (cfs) 

Subarea 
Description 

11. 0 
hr 

7 

7 

12.5 
hr 

152 

152 

l4.0 
hr 

Composite Hydrograph Summary (cfs) 

11. 3 
hr 

10 

10 

12.6 
hr 

190 

190 

l4.3 
hr 

11.6 
hr 

13 

13 

12.7 
hr 

216 

216 

14.6 
hr 

11. 9 
hr 

19 

19 

12.8 
hr 

235 

235 

15.0 
hr 

12.0 
hr 

23 

23 

13.0 
hr 

206 

206 

15.5 
hr 

12.1 
hr 

31 

31 

13.2 
hr 

157 

157 

16.0 
hr 

12.2 
hr 

47 

47 

13.4 
hr 

115 

115 

16.5 
hr 

Page 3 

12.3 
hr 

74 

74 

13.6 
hr 

87 

87 

17.0 
hr 

12.4 
hr 

110 

110 

13.8 
hr 

68 

68 

17.5 
hr 

-------------------------------------------------------------------------------
,JATERSHED 1 

['ot.al (cfs) 

Subarea 
De script.ion 

''\TERSHED 1 

tal (cfs) 

55 

55 

18.0 
hr 

13 

13 

41 

41 

19.0 
hr 

11 

11 

33 

33 

20.0 
hr 

10 

10 

26 

26 

22.0 
hr 

8 

8 

22 

22 

26.0 
hr 

0 

0 

19 

19 

17 15 14 

17 15 14 

2H6Vl215 
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Quick TR-55 Version: 5.46 S/N: 

TR-'.:i5 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:16:06 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD1 .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD1 .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Page 4 

2H6V1216 

Time Flow Time Flow 
(hrs) (cfs} (hrs} (cfs) 
----------------- -----------------
11. 0 7 14.8 30 
11.1 8 14.9 28 
11. 2 9 15.0 26 
11.3 10 15.1 25 
11.4 11 15.2 24 
11. 5 12 15.3 24 
11. 6 13 15.4 23 
11. 7 15 15.5 22 
11.8 17 15.6 21 
11.9 19 15.7 2l 

12.0 23 15.8 20 
12.1 31 15.9 20 
12.2 47 16.0 19 
12.3 74 16.1 19 
12.4 110 16.2 18 
12.5 152 16.3 18 
12.6 190 16.4 17 
12.7 216 16.5 17 
12.8 235 16.6 17 
12.9 220 16.7 16 
13.0 206 16.8 16 
13.1 182 16.9 15 
13.2 157 17.0 15 
13.3 136 17.1 15 
13.4 115 17.2 15 
13.5 101 17.3 14 
13.6 87 17.4 14 
13.7 77 17.5 14 
13.8 68 17.6 14 
13.9 61 17.7 14 
14.0 55 17.8 13 
14.1 50 17.9 13 
14.2 46 18.0 13 
14.3 41 18.1 13 
_14. 4 38 18.2 1 J 



14 5 36 18 3 " ') .L~ 

14 6 33 ]_8 A 
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Quick TR-55 Version: 5.46 S/N: 

TR- 5 5 TABtJL.l\R HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:16:06 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDDl .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Page 5 

2H6Vl218 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 

----------------- -----------------
18.6 12 22.4 7 
18.7 12 22.5 7 
18.8 11 22.6 7 
18.9 11 22.7 7 
19.0 11 22.8 6 
19.1 11 22.9 6 
19.2 11 23.0 6 
19.3 11 23.1 6 
19.4 11 23.2 6 
19.5 10 23.3 5 
19.6 10 23 -1 5 
1 q . "7 l (J 23.S 5 
19.8 10 23.6 5 
19.9 10 23.7 5 
20.0 10 23.8 4 
20.1 10 23.9 4 
20.2 10 24.0 4 
20.3 10 24.1 4 
20.4 10 24.2 4 
20.5 10 24.3 3 
20.6 9 24.4 3 
20.7 9 24.5 3 
20.8 9 24.6 3 
20.9 9 24.7 3 
21. 0 9 24.8 2 
2 2. . 1 9 24.9 2 
21. 2 9 25.0 2 
21.3 9 25.1 2 
21.4 9 25.2 2 
21.5 8 25.3 1 
21. 6 8 25.4 1 
21.7 8 25.5 1 
21.8 8 25.6 1 
21.9 8 25.7 1 
22.0 8 25.8 0 
22.l 8 2 c; q 

22.2 



22.3 
7 

2H6V1219 



Quick TR-55 Versie~: 5.46 S/N: 

TR-55 TABULAR HY-iJROGRAPH METHCD 
Type I] Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

P: \PROJECTS\99-33 \-ClJRRENT\SWM\QTR55\PREDD4 . WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\S~ll1\QTRS5\PREDD4 .HYD 

PRE-DEVELOPMENT HYDROGB.APH FOR WATERSHED 4 SUBAREA 2 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Pag2 1 

Subarea 
Description 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt Precip. l Runoff Ia/p 
(hrs) (in) (in) input/used 

-------------------------------------~-----------------------------------------
FLW UPSTM POND4 
FLW DNSTM POND4 

162.96 
145.26 

61.0 
76.0 

0.75 
1. 00 

0.75 
0.00 

7.80 
7.80 1 

3.29 
4.98 

.16 

.08 

* Travel time fro~ subarea outfall to composite watershed outfall point. 
Total area~ 308.22 acres or 0.4816 sq.mi 

Peak discharge= 547 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

.10 

.10 

--------------------------------------~----------------------------------------

Subarea 
DescripLion 

Input Values 
Tc * Tt 

(hr) (hr) 

FLW UPSTM POND4 0.73 
FLW DNSTM POND4 0.94 

0.66 
0.00 

Rounded Values 
Tc ;.; Tt 

(hr) (hr) 

0.75 
1. 00 

0.75 
0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 
No 

Ia/p 
Messages 

Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 

2H6V1220 



Quick TR-55 Version: s.~5 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .WSD 
Hydrograph file: --> 

P: \PROJEC'T'S\9 9 -3 3 \-CURRENT\Sw"'M\QTRSS\PREDD4 · . HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2 

>>>> Summary of Subarea Times to Peak<<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

FLW UPSTM POND4 276 
FLW DNSTM POND4 404 

Composite Watershed 547 

Time to Peak at 
Composite Outfall 

(hrs) 

13.4 
12.8 

13.0 

2H6Vl221 



Quick TL-55 Version: 5.46 S/N: 

TR-55 TABULfl.R HYDRGGRAPH METHOD 
T"'ype II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

P: \PROJECTS\ 99- 3 3 \-CURRENT\Sw1'1\QTR55 \PREDD4 . WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PREDD4 .HYD 

Page 3 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2 

Subarea 
Description 

FLW UPSTM POND4 
FLW DNSTM POND4 

Total (cfs) 

Subarea 
Description 

11.0 
hr 

7 
12 

19 

12.5 
hr 

Composite Hydrograph Summary (cfs} 

11. 3 
hr 

8 
17 

25 

12.6 
hr 

11.6 
hr 

11 
23 

34 

12.7 
hr 

11. 9 
hr 

14 
33 

47 

12.8 
hr 

12.0 
hr 

15 
40 

55 

13.0 
hr 

12.1 
hr 

_18 
53 

71 

13.2 
hr 

12.2 
hr 

19 
8-1 

100 

13.4 
hr 

12.3 
hr 

22 
127 

149 

13.6 
hr 

12.4 
hr 

26 
190 

2lt, 

13.8 
hr 

------------------------------------------------------------------------------
FLW UPS TM POND4 
FLW DNSTM POND4 

Total (cfs) 

Subarea 
Description 

FLW UPSTM POND4 
FLW DNSTM POND4 

rotal (cfs) 

Subarea 
escription 

LW UPSTM POND4 
LW DNSTM POND4 

33 
261 

294 

14.0 
hr 

135 
94 

229 

18.0 
hr 

18 
23 

46 
327 

373 

14.3 
hr 

87 
71 

158 

19.0 
hr 

16 
- Q J. ~ 

f9 
372 

441 

14.6 
hr 

60 
57 

117 

20.0 
hr 

13 
17 

' "" .L iJ L. 

404 

506 

15.0 
hr 

43 
45 

88 

22.0 
hr 

10 
14 

l93 
354 

547 

15.5 
hr 

32 
37 

69 

26.0 
hr 

1 
0 

263 
270 

533 

16.0 
hr 

28 
33 

61 

276 
198 

474 

16.5 
hr 

24 
29 

53 

235 
150 

385 

17.0 
hr 

22 
26 

48 

182 
116 

298 

17.5 
hr 

19 
24 

43 

2H6Vl222 



Total (cfs) 41 35 30 24 1 
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Quick TR-55 Version: 5.46 S/N: 

TR- 5 5 Tt.BUI..AR HYDROGRAPH MET HO;) 
Type II Distribution 

(24 hr. Duration St'.Jrm) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

2:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .WSD 
Hydrograph file: --> 

J:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .HYD 

Page 4 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2 

Time 
(hrs) 

11. 0 
11.1 
11. 2 
12..3 
11.4 
11.5 
11.6 
11.7 
11.8 
11.9 
12.0 
12.1 
12.2 
12.J 
12.4 
12.5 
12.6 
12.7 
12.8 
12.9 
13.0 
13.1 
13.2 
13.3 
13.4 
13.5 
13.6 
13., 
13.8 
13.9 
14. 0 
14.1 
14.2 
14.3 
l4. 4 

Flow 
(cfs) 

19 
21 
23 
25 
28 
31 
34 
38 
43 
47 
55 
71 

100 
149 
216 
2 94 
373 
441 
506 
526 
547 
540 
533 
504 
4 74 
430 
385 
342 
298 
264 
229 
205 
182 
158 
144 

Time 
(hrs) 

14.8 
14.9 
15.0 
15.1 
15.2 
15.3 
15.4 
15.5 
J. 5. 6 
15.7 
15.8 
15.9 
16.0 
16.1 
16.2 
16.3 
16.4 
16.5 
16.6 
16.7 
16.8 
16.9 
17.0 
17.1 
17.2 
17.3 
17.4 
17.5 
17.6 
17.7 
17.8 
17.9 
18.0 
18.1 
18.2 

Flow 
(cfs) 

102 
95 
88 
84 
80 
77 
73 
69 
67 
66 
64 
63 
61 
59 
58 
56 
55 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
43 
42 
42 
41 
41 
40 
40 

2H6Vl224 
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C0ick TR-55 Version: 5.46 S/N: 

TR-55 TJl 7;uLA.R HYDROGRA.PH METHOD 
Type II Distr5butic,n 

(24 hr. Duration Stein) 

Executed: 05-04-2000 10:02:09 
Watershed file: --> 

P: \ PROuECTS \ 9 9 - 3 3 \ -Ct.JR.RENT\ SWM\ QTR5 5 \ PREDD4 . WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PREDD4 .HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR WATERSHED 4 SUBAREA 2 

Time Flow Time Flow 
(hrs) {cfs) (hrs) ( cf s) 
----------------- -----------------
18.6 37 22.4 22 
18.7 37 22.5 21 
18.8 36 22.6 21 
18.9 36 22.7 20 
19.0 35 22.8 19 
19.1 34 22.9 19 
19.2 34 23.0 18 
19.3 34 23.1 18 
19.4 33 23.2 17 
19.5 32 23.3 17 
19.6 32 23.4 16 
19.7 32 23.5 15 
19.8 31 23.6 15 
19.9 30 23.7 14 
20.0 30 23.8 14 
20.1 30 23.9 13 
20.2 29 24.0 12 
20.3 29 24.1 12 
20.4 29 24.2 11 
20.5 28 24.3 11 
20.6 28 24.4 10 
20.7 28 24.5 10 
20.8 28 24.6 9 
20.9 27 24.7 8 
21. 0 27 24.8 8 
21.1 27 24.9 7 
21. 2 26 25.0 7 
21.3 26 25.1 6 
21.4 26 25.2 6 
21. 5 26 25.3 5 
21.6 25 25.4 4 
21.7 25 25.5 4 
21.8 25 25.6 3 
21.9 24 25.7 3 
22.0 24 25.8 2 
22.1 23 25.9 2 

Page 5 

22.2 23 
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22.3 22 
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Quick TR-55 Version: 5.46 S/N: 

TR-.55 ':'ABuLAR HYDROGRAPH METL:T 
Type II Distribution 

124 ~r. Duration Storm) 

Execu~ed: 05-04-2000 08:19:20 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\Sw'M\Q~.R.55\PREl-195.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1AI95.HYD 

Page~ 

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH 
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea AREA CN 
Description (acres) 

Tc 
(hrs) 

* Tt 
(hrs) 

Precip. I Runoff Ia/p 
( in) ( in) input/used 

------------------------------------- ---- -----------------------------------
WATERSHED 1 
195 

100.58 
46.35 

69.0 
90.0 

1. 00 
0.50 

0.00 
0.00 

7.80 
7.80 1 

4.18 
6.61 

.12 

.03 

* Travel time fro~ subarea outfall to composite watershed outfall point. 

Subarea 
Description 

Total area= 146.93 acres or 0.2296 sq.mi 
Peak discharge= 395 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

Rounded Values 
Tc * Tt 

(hr) (hr) 

Ia/p 
Interpolated 

(Yes/No) 
Ia/p 

Messages 

.10 

.10 

WATERSHED 1 
195 

1.11 
0.62 

0.00 
0.00 

1.00 
0.50 

0.00 
0.00 

No 
No Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 

2H6Vl228 



Quick TR-55 Version: 5.46 S/N: 

TR- 5 5 TAIH.JI.1.all,R HYDROGP,.l~.PH MS'THOD 
T)~e II Di3tributior. 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:20 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1-I95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1AI95.HYD 

PRE-DE\TELOPMENT HYDROGRAFH FOR FLOW TRAVELING IN CHANNEL h"HICH 
RUNS BETWEEN THE OlJTLET OF WS1 AND THE OUTLET OF WS4 

>>>> Summary of Subarea Times to Peak<<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

WATERSHED 1 235 
195 253 

Composite Watershed 395 

Time to Peak at 
Composite Outfall 

(hrs) 

12.8 
12.4 

12.5 

2H6VI 229 



Quick TR-~5 Version: 5.46 S/K: 

TR - S 5 TABtJLAR HYDROGRP.PH METHOD 
Type II Distribution 

{24 hr. Duration Storm} 

Executed: 05-04-2000 08:19:20 
ivatershed file: ,--> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR5S\PRE1-I95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\PRE1AI95.HYD 

Page 3 

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH 
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Composite Hydrograph Summary (cfs) 

Subarea 11. 0 11.3 11. 6 11.9 12.0 12.1 12.2 12.3 
Description hr hr hr hr hr hr hr hr 

12.4 
hr 

-------------------------------------------------------------------------------
WATERSHED 1 7 10 13 19 23 31 47 74 110 
195 8 11 15 27 45 81 147 224 253 

Total (cfs) 1-5 21 28 46 68 112 194 298 363 

Subarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 
Description hr hr hr hr hr hr hr hr hr 
-------------------------------------------------------------------------------
lATERSHED 1 
95 

otal (cfs) 

Subarea 
)escription 

.TERSHED 1 
5 

tal (cfs) 

Subarea 
scription 

ERSHED 1 

152 
2 4. 3 

395 

14.0 
hr 

55 
22 

77 

18.0 
hr 

13 
9 

190 
192 

382 

14.3 
hr 

41 
20 

61 

19.0 
hr 

11 
8 

216 
142 

358 

14.6 
hr 

33 
17 

50 

20.0 
hr 

10 
7 

235 
108 

343 

15.0 
hr 

26 
15 

41 

22.0 
hr 

8 
6 

206 
67 

273 

15.5 
hr 

22 
14 

36 

26.0 
hr 

0 
0 

, r- ~ 
.--L~ I 

46 

203 

16.0 
hr 

19 
12 

31 

115 
35 

150 

16.5 
hr 

17 
11 

28 

87 
29 

116 

17.0 
hr 

15 
10 

25 

68 
25 

93 

17.5 
hr 

14 
10 

24 

2H6V1230 



T0tal (cfs) 22 19 17 
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Quick TR-55 Version: 5.46 S/N: 

TR - 5 5 T.f'...BULl'..,R HYDRC<::;R.Zi.?H METH00 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:20 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1-I95.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PRE1AI95.HYD 

Page 4 

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WtlICH 
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Time Flow Time Flow 
(hrs) ( cf s) (hrs) (cfs) 
----------------- -----------------
11.0 15 14.8 46 
11.1 17 14.9 43 
11. 2 19 15.0 41 
1-1. 3 21 15.1 40 
11.4 23 15.2 39 
11.5 26 15.3 38 
11.6 28 15.4 37 
11. 7 34 15.5 36 
11. 8 40 15.6 35 
11.9 46 15.7 34 
12.0 68 15.8 33 
12.1 112 15.9 32 
12.2 194 16.0 31 
12.3 ~98 l6.l 30 
12.4 363 16.2 30 
12.5 395 16.3 29 
12.6 382 16.4 29 
12.7 358 16.5 28 
12.8 343 16.6 27 
12.9 308 16.7 27 
13.0 273 16.8 26 
13.1 238 16.9 26 
13.2 203 17.0 25 
13.3 176 17.l 25 
13.4 150 17.2 25 
13.5 133 17.3 24 
13.6 116 17.4 24 
13.7 104 17.5 24 
13.8 93 17.6 24 
13.9 85 17.7 23 
14.0 77 17.8 .~3 
14.1 72 17.9 22 
14.2 66 18.0 22 
14.3 61 18.1 22 
14.4 57 18.2 21 

2H6Vl232 
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Quick TR-55 Ver~icn: 5.46 S 

T?. - 5 5 TAF::JLAR HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Scorm) 

Executed: 05-04-2000 08:19:20 
Watershed file: --> 

P:\PROJECTS\99-33\-CUERENT\SWM\QTR55\PRE1-I95.WSD 
Hydrograph file: --> 

P: \PROJECTS\ 99-33 \-ClJRRENT\SWM\QTR55\PRE1AI95. HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR FLOW TRAVELING IN CHANNEL WHICH 
RUNS BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Time Flow Time Flow 
(hrs) { cf s) (hrs) (cfs) 
----------------- -----------------
18.6 20 22.4 13 
18.7 20 22.5 12 
18.8 20 22.6 12 
18.9 19 22.7 12 
19.0 19 22.8 11 
1-B. 1 19 22.9 11 
19.2 19 23.0 10 
19.3 18 23.1 10 
19.4 18 23.2 10 
19.5 18 23.3 9 
19.6 18 23.4 9 
19.7 18 23.5 9 
19.8 17 23.6 8 
19.9 17 23.7 8 
20.0 17 23.8 8 
20.1 17 ,.,.., " 

L..-5 • .::7 7 

20. 2 17 24.0 7 
20.3 17 24.l 7 
20.4 16 24.2 6 
20.5 16 24.3 6 
20.6 16 24.4 6 
20.7 16 24.5 5 
20.8 16 24.6 5 
20.9 16 24.7 5 
21. 0 16 24.8 4 
21.1 15 24.9 4 
21.2 15 25.0 4 
21.3 15 25.1 3 
21.4 15 25.2 3 
21.5 15 25.3 2 
21.6 15 25.4 2 
21. 7 14 25.5 2 
21.8 14 25.6 1 
21.9 14 25.7 1 
22.0 14 25.8 1 
22.1 14 25.9 0 
22.2 13 

2H6V1234 
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22.J 13 
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Quick TR-55 Ve~sion: 5.46 S/N: 

TR- 55 TABG---U....,.q E\'DEOGRJ..?H METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 04-21-2000 11:53:05 
Watershed file: --> 

p:\projects\99-33\-current\swm\qtr55\PREI95TL.W3D 
Hydrograph file: --> 

_,: \proj ects\99-3 3 \-current \swm\qtr55 \PREI 95TL. HYD 

Page 1 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER I95 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea 
Description 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. 
( in) 

Runoff 
( in) 

Ia/p 
input/used 

FLW UPSTM POND4 
FLW DNSTM POND4 
FLW FROM DD l 
FLOW FROM I95 

162.96 
145.26 
100.58 

46.35 

61. 0 
76.0 
69.0 
90.0 

0.75 
1. 00 
1. 00 
0.50 

0.75 
0.00 
0.10 
0.10 

7.80 
7.80 
7.80 
7.80 

3.29 
4.98 
4.18 
6.61 

.16 

.08 

.12 

.03 

* Travel time from subarea outfall to composite watershed outfall point. 

Subarea 
:)esc:!:"ipticn 

Total area= 455.15 acres or 0.7112 sq.mi 
Peak discharge= 848 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

Rounded Values 
Tc * Tt 

(hr) (i1r) 

Ia/p 
Interpolated 

(Yes/No) 
Ia/p 

Messages 

.10 

.10 

.10 

.10 

'LW UPSTM POND4 0. 7 3 
r'LW DNSTM POND4 0. 94 

0.66 
0.00 
0.01 
0.01 

0.75 
1. 00 
1. 00 
0.50 

0.75 
0.00 
0.10 
0.10 

No 
No 
No 
No 

Computed Ia/p < .1 
FLW FROM DD 1 1.11 

'LOW FROM 195 0. 62 Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 

2H6Vl 236 
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Q1·ick TR-55 Version: 5.46 S/N: 

TR- 55 TABULAR HYDROGR.Z\.PH METHOD 
Type I I DiE ·:ribut ion 

(21 hr. Duration Stor.n} 

Executed: 04-21-2000 11:53:05 
Watershed file: --> 

i:\projects\99-33\-current\swm\qtr55\PREI95TL.WSD 
Hydrograph file: --> 

p:\projects\99-33\-current\swm\qtr55\PREI95TL.HYD 

Page 2 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER 195 

>>>> Summary of Subarea Times to Peak<<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs} 

FLW UPSTM POND4 276 
FLW DNSTM POND4 404 
FLW FROM DD 1 223 
FLOW FROM 195 239 

Composite Watershed 848 

Time to Peak at 
Composite Outfall 

(hrs} 

13-.4 
12.8 
13.0 
12.5 

13.0 

2H6V1237 



Quick TR-55 Version: 5.46 S/N: 

TR-55 TJl..BUJ..JiJ~ HYDROGR,.'\.PH METF:)D 
Ty-pe II Distribut.i.on 

(24 hr. Duraticn Storm) 

Executed: 04-21-2000 11:53:05 
Watershed file: --> 

>:\projects\ 9 9-33 \-current \sv,rrn\qtr55 \PREI 95TL. WSD 
Hydrograph file: --> 

?:\projects\99-33\-current\swm\qtr55\PREI95TL.HYD 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER 195 

Subarea 
Description 

L'LW UPSTM POND4 
'LW DNSTM POND4 
'LW FROM DD 1 
'LOW FROM 195 

11. 0 
hr 

7 
12 

7 
-B 

Composite Hydrograph Summary (cfs) 

11.3 
hr 

8 
17 

9 
11 

11. 6 
hr 

11 
23 
11 
14 

11. 9 
hr 

14 
33 
16 
24 

12.0 
hr 

15 
40 
18 
38 

12.1 
hr 

18 
53 
22 
67 

12.2 
hr 

19 
81 
28 

121 

12.3 
hr 

22 
127 

41 
189 

12.4 
hr 

26 
190 

62 
232 

------------------------------------------ -----------------------------------
al (cfs) 34 45 59 87 111 160 249 379 510 

Subarea 12.5 12.6 12.7 12.8 13.0 13. 2 13.4 13.6 13.8 
Description hr hr hr hr hr hr hr hr hr 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
LW UPS TM POND4 33 46 I'.;: 9 , n--, 

~uL 193 263 276 235 182 
~i,W DNS'I'M POND4 261 327 372 404 354 270 198 150 116 
'T..,W PROM DD 1 95 133 171 201 223 192 14 6 108 83 
:..,ow FROM 195 239 208 164 127 78 52 38 31 26 

'otal (cfs) 628 714 776 834 848 777 658 524 407 

2H6V1238 

73 



-

Q~ick TR-55 Version: 5.46 S/N: 

TR-55 TAB1JLAR HYDROGR.APH METHC1D 
Type II Distribution 

(24 hr. Duration Storm} 

Executed: 04-2~-2000 11:53:05 
Watershed file: --> 

>:\projects \ 9 9 -3 3 \-current \sw"TI1\qtr55 \PREI95TL. WSD 
Hydrograph file: --> 

p:\projects\99-33\-current\swrn\qtr55\PREI95TL.HYD 

Page 4 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER 195 

Subarea 
Description 

~-'LW UPS TM POND4 
FLW DNSTM POND4 
'LW-FROM DD 1 
'LOW FROM 195 

l4.0 
hr 

135 
94 
64 
23 

Composite Hydrograph Summary (cfs) 

l4.3 
hr 

87 
7l 
47 
20 

l4.6 
hr 

60 
57 
37 
17 

15.0 
hr 

43 
45 
28 
16 

15.5 
hr 

32 
37 
23 
14 

16.0 
hr 

28 
33 
20 
12 

16.5 
hr 

24 
29 
18 
11 

17.0 
hr 

22 
26 
16 
10 

l7.5 
hr 

19 
24 
14 
10 

--------------------------------------------------------------- ----------------
mot al (cfs) 

Subarea 
Description 

'LW UPSTM POND4 
FLW DNSTM POND4 
VLW FROM DD 1 
'LOW FROM I 9 5 

Total (cfs) 

316 

18.0 
hr 

18 
23 
13 

9 

63 

225 

19.0 
hr 

16 
19 
12 

8 

55 

171 

20.0 
hr 

13 
17 
10 

7 

47 

132 

22.0 
hr 

10 
14 

8 
6 

38 

106 

26.0 
hr 

1 
0 
0 
0 

1 

93 82 74 67 

2H6Vl239 



Quick TR-55 Version: 5.46 S/N: 

TR- 5 5 TABlJ""LAR HYDROGP~Z\PH MET!-IOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 04-21-2000 11:53:05 
Watershed file: --> 

p:\pr~jects\99-33\-current\swm\qtr55\PREI95TL.WSD 
Hydrograph file: --> 

i:\projects\99-33\-current\swm\qtr55\PREI95TL.HYD 

Page 5 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER I95 

Time Flow Time Flow 
(hrs) (cfs) (hrs) ( cf s) 
----------------- -----------------
11. 0 34 14.8 152 
11.1 38 14.9 142 
U.2 41 15.0 132 
11. 3 45 15.1 127 
11.4 50 15.2 122 
11. 5 54 15.3 116 
11. 6 59 15.4 111 
11.7 68 15.5 106 
11.8 78 15.6 103 
11.9 87 15.7 101 
12.0 111 15.8 98 
12.1 160 15.9 96 
12.2 249 16.0 93 
12 . .3 379 16.1 91 
12.4 510 16.2 89 
12.5 628 16.3 86 
12.6 714 16.4 84 
12.7 776 16.5 82 
12.8 834 16.6 80 
12.9 841 16.7 79 
13.0 848 16.8 77 
13.1 812 16.9 76 
13.2 777 17.0 74 
13.3 717 17.1 73 
13.4 658 17.2 71 
13.5 591 17.3 70 
13.6 524 17.4 68 
13.7 465 17.5 67 
13.8 407 17.6 66 
13.9 362 17.7 65 
14.0 316 17.8 65 
14.1 286 17.9 64 
14.2 255 18.0 63 
14.3 225 18.1 62 
14.4 207 18.2 61. 

2H6V1240 
15 



14 ,.... 189 18 .3 6:_ :, 

14 6 171 1.3 ·1 G CJ 

14 7 161 18 5 59 

2H6V1241 



Q~ick TR-55 Version: S 4b S/N: 

1.P.·55 TABULAR HYDROGRAPH METHOD 
Type II L'istributio:n 

(24 hr. Duration Storm) 

Executed: 04-21-2000 11:53:05 
Watershed file: -· - > 

,:\projects\99-33\-current\swm\qtr55\PREI95TL.WSD 
Hydrograph file: --> 

p:\projects\99-33\-currenc\swm\qtr55\PREI95TL.HYD 

Page 6 

PRE-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING OFF PROPERTY 
THROUGH DOUBLE BOX CULVERT UNDER 195 

Time Flow Time Flow 
(hrs) (cfs) (hrs) ( cf s) 
----------------- -----------------
18.6 58 22.4 34 
18.7 57 22.5 33 
18.8 57 22.6 32 
18.9 56 22.7 3.2 
19.0 55 22.8 31 
1-9. 1 54 22.9 30 
19.2 53 23.0 29 
19.3 53 23.1 28 
19.4 52 23.2 27 
19.5 51 23.3 26 
19.6 50 23.4 25 
19.7 49 23.5 24 
19.8 49 23.6 23 
19.9 48 23.7 22 
20.0 47 23.8 21 
20.1 47 23.9 ..., r, 

L. V 

20.2 46 24.0 20 
20.3 46 24.1 19 
20.4 45 24.2 18 
20.5 45 24.3 17 
20.6 44 24.4 16 
20.7 44 24.5 15 
20.8 43 24.6 14 
20.9 43 24.7 13 
21.0 42 24.8 12 
21.1 42 24.9 11 
21. 2 42 25.0 10 
21.3 41 25.1 9 
21. 4 41 25.2 8 
'"). r 
L.1-.:, 40 25.3 7 
21. 6 40 25.4 7 
21. 7 39 25.5 6 
21. 8 39 25.6 5 
21.9 38 25.7 4 
22.0 38 25.8 3 
22.1 37 25.9 2 
22.2 36 

2H6Vl242 
77 



22.3 35 

2H6V1243 



Quj~k TR-55 Ver.5.46 S/N: 
Executed: 20:38:44 04-21-2000 

>:\projects\99-33\-current\swm\qtr55\I95TRANS.TCT 

TRANSPORT THROUGH CBANN"EL CONNECTING OUTLET 
OF WSl AND OUTLET OF WS4 

Tt COMPUTA'T IONS FOR: 195 + WS1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

0.8 
. 007 * (n*L) 

T --------------
0.5 0.4 

P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Csf * (s) Avg.V = 

where: Unpaved Csf 
Paved Csf 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.0000 
0.0 

0.000 
0.0000 

0.00 

0.0 
0.0000 

0.0000 

0.00 

6-AB 
3.00 
5.00 

0.600 
0.0310 
0.0350 

5.3321 

160 

0.01 

0.00 

0.00 

0.01 

......................... - .. - ........ - .......... - . . . . . . . . . . . . ..... - .. . . . . . . . . . . . . . . . . . - ................................................... . 
TOTAL TIME (hrs) 0.01 

2H6V1244 
I '1', 



- Quick TR-55 Ver.5.46 S/N: 
Executed: 20:38:44 04-21-2000 

•:\projects\S9-33\-current\swm\qtr55\I95TR.~S.TCT 

SUMK\RY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

TRANSPORT THROUGH CHANNEL CONNECTING OUTLET 
OF WS1 AND OUTLET OF WS4 

Subarea descr. Tc or Tt Time (hrs) 

195 + WS1 Tt 0.01 

2H6V1245 



Quick T:. - 5 5 Ver . 5 . 4 6 S / 'J:J : 
Executed: 10:55:45 04-19-2000 
\projects\99-33\-current\swm\qtr55\DD1POST.TCT 

POS'J - DRVELOPMENT WATERSHED l 

Tc COMPUTATIONS FOR: WATERSHED 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

-
SHALLOW CONCENTRATED FLOW 

Segment ID_ 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

Avg.V = 
where: 

0.5 
Csf * (s) 
Unpaved Csf 
Paved Csf 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

1-AB 
WOODED 

0.4000 
ft 100.0 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq. ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

3.400 
0.1100 

0.18 

1-BC 
Unpaved 

340.0 
0.0410 

3.2670 

0.03 

1-CD 
0.17 
1.17 

0.143 
0.0300 
0.0630 

1.1187 

1520 

0.38 + 

0.18 

0.03 

1-DE 
0.33 
1.67 

0.200 
0.0200 
0.0460 

1.5669 

2000 

0.35 0.73 

. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . ................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . . ........................ . 
TOTAL TIME (hrs) 094 

2H6V1246 

81 



Quick TR- 5 5 Ve-~. 5-.--4 G S/1:J: 
Executed: 10:55:45 04-19-2000 
\projects\ 9 _; - 3 3 \-current \swm\qtr55 \DDlPOST. TCT 

SUMVLARY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

POST - DEVELOPMENT WATERSHED 1 

Subarea descr. Tc or Tt Time (hrs) 

WATERSHED 1 Tc 0.94 

2H6V1247 



Quick TR-55 Ver.5.46 S/N: 
Executed: 20:4i:02 04-21-2002 

, : \proj ects\99-33 \--currei1t \swrn\qtrS5 \195. TCT 

195 RUNOFF 

Tc COMPUT.ltTIONS FOR: I95 RUNOFF 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length,- L 
Watercourse slope, s 

Csf * 
0.5 

(s) Avg.V = 
where: Unpaved Csf 

Paved Csf 
16.1345 
20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coef f. , n 

2/3 1/2 
1.49 * r * s 

V --------------------
n 

Flow length, L 

T = L I (3600*V) 

5-AB 
WOODED 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.4000 
100.0 
3.400 

0.0200 

0.35 

5-BC 
Unpaved 

570.0 
0.0700 

4.2688 

0.04 

5-CD 
0.75 
2.50 

0.300 
0.0290 
0.0350 

3.2489 

2810 

0.24 

0.35 

0.04 

0.24 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.62 

2H6Vl 248 



Quick TR-55 Ver.5.46 S/N: 
Executed: 20:41:02 04-21-2000 
\projects\99-33\-current\swm\qtr55\IS5.TCT 

SUMr,'J>..RY SHEET FOR Tc or Tt COMPUTATICNS 
(Solved for Time using TR-55 Methods) 

195 RUNOFF 

Subarea descr. Tc or Tt Time (hrs) 

195 RUNOFF Tc 0.62 

2H6V1249 

81 



Qui-.::k TR-55 Ve?'"- -S--;-46 S/N: 
Executed: 10:55.10 04-19-2000 
\projects\99-33\-current\swm\qtr55\POST.TC:T 

POST DEVELOPMENT hATERSHED 4 

Tc COMPUTATIONS FOR: SUB AREA 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

Avg.V = 
where: 

Csf * 
Unpaved 
Paved 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 

0.5 
(s) 
Csf 
Csf 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1. 4 9 * r * s 

V 
n 

Flow length, L 

T = L / (3600*V) 

AB 
WOODED 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

0_4000 
100.0 
3.400 

0.0550 

0.23 

BC 
Unpaved 

1200.0 
0.0420 

3.3066 

0.10 

CD 
sq.ft 50.00 

ft 29.00 
ft 1.724 

ft/ft 0.0240 
0.0500 

ft/s 6.6380 

ft 1025 

hrs 0.04 

0.23 

0.10 

0.04 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.38 

2H6V1250 
95 



Quick TR-55 Ve~.3~46 S/N: 
Executed: 10:55:10 04-19-2000 
\-oroj ects\9 9-3 3 \-current: \slivm\qtr55 \POST. TCT 

POST DEVE:UJPMENT WATERSHED 4 

Tc COMPUTATIONS FOR: SUB AREA l 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

Avg.V = 
where: 

Csf * 
Unpaved 
Paved 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 

0.5 
(s) 
Csf 
Csf 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.0000 
0.0 

0.000 
0.0000 

0.00 

DE 
Unpaved 

690.0 
0.0145 

1.9429 

0.10 

EF 
1.50 
4.00 

0.375 
0.0161 
0.0630 

1.5606 

620 

0.11 + 

FG 
3.00 
5.00 

0.600 
0.0141 
0.0350 

3.5961 

850 

0.07 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 

2H6VI251 

0.00 

0.10 

0.18 

........ . . 

0.27 



Q1-1ic:>: rIR-55 "ller.--.E~./1:6 S/fJ: 
Executed: l0:55:10 04-19-2000 
\projects\ 9 9 - 3 3 \-current \svrm\qtr5 5 \PCST. TCT 

SUMMJI.RY SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

POST DEVELOPMENT WATERSHED 4 

Subarea descr. Tc or Tt 

SUB AREA 1 Tc 
SUB AREA 1 Tc 

Time (hrs) 

0.38 
0.27 

2H6Vl252 

87 



Qui k TR-55 Ve1;... £:0 .46 S/N: 
Executed: 10:56:42 04-19-2000 
\projects\99-33\-current\swm\qtrSS\JL?FPP.TCT 

DOST DEVELOPMENT TRP.VEL TIME 
FOR WATERSHED 4 

Tt COMPUTATIONS FOR: SUB AREA 1 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
. 007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CONCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

Avg.V = 
where: 

Csf * 
Unpaved 
Paved 

T L / (3600*V) 

Segment ID 

0.5 
( s) 
Csf 
Csf 

16.1345 
20.3282 

Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T == L / (3600*V) 

ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

0.0000 
0.0 

0.000 
0.0000 

0.00 

0.0 
0.0000 

0.0000 

0.00 

4-TT 
2.00 
4.00 

0.500 
0.0140 
0.0650 

1.7086 

4050 

0.66 

0.00 

0.00 

0.66 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . - : : : : : : : : : 

TOTAL TIME (hrs) 0.66 

2H6V1253 



Q11ick- Tr"t-55 Ve>:'"'.'.-5 ,46 S/N: 
Executed: 10:56:42 04-19-2000 
\projects\99-33\-current\swm\qtr55\JEFFPP.TCT 

SUMMA.~Y SHEET FOR Tc or Tt COMPUTATIONS 
(Solved for Time using TR-55 Methods) 

POST DEVELOPMENT TRAVEL TIME 
FOR WATERSHED 4 

Subarea descr. Tc or Tt Time (hrs) 

SUB AREA 1 Tt 0.66 

2H6Vl254 

Ef-1 



Quick TR-55 Ver.5-.-4.6 .S/N: 
Executed: 08.20:31 05-04-2000 
\PROJECTS\99-33\-CURRENT\SWM\QTR55\DD4PSTPP.TCT 

POST - DEVELOP1·'.ENT WATERSHED 4 

Tc COMPUTATIONS FOR: SUB AREA 2 

SHEET FLOW (Applicable to Tc only) 
Segment ID 
Surface description 
Manning's roughness coeff., n 
Flow length, L (total< or= 300) 
Two-yr 24-hr rainfall, P2 
Land slope, s 

T 

0.8 
.007 * (n*L) 

0.5 0.4 
P2 * s 

SHALLOW CDNCENTRATED FLOW 
Segment ID 
Surface (paved or unpaved)? 
Flow length, L 
Watercourse slope, s 

0.5 
Avg.V = Csf * (s) 
where: Unpaved Csf 16.1345 

Paved Csf 20.3282 

T L / (3600*V) 

CHANNEL FLOW 
Segment ID 
Cross Sectional Flow Area, a 
Wetted perimeter, Pw 
Hydraulic radius, r = a/Pw 
Channel slope, s 
Manning's roughness coeff., n 

2/3 1/2 
1.49 * r * s 

V 

n 

Flow length, L 

T = L / (3600*V) 

4-AB 
WOODED 

0.4000 
ft 
in 

ft/ft 

hrs 

ft 
ft/ft 

ft/s 

hrs 

sq.ft 
ft 
ft 

ft/ft 

ft/s 

ft 

hrs 

100.0 
3 .400 

0.1100 

0.18 

4-BC 
Unpaved 

120.0 
0.1580 

6.4133 

0.01 

4-CD 
0.17 
1.17 

0.143 
0.1160 
0.0390 

3.5557 

500 

0. 04 + 

0.18 

0.01 

4-DE 
2.00 
4.00 

0.500 
0.0150 
0.0650 

1.7686 

3500 

0.55 0.59 

: : : : : : : : : : : : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

TOTAL TIME (hrs) 0.77 

2H6V1255 



Quick TR-55 Ve~.5-A6 S/N: 
Executed: 08:20:31 05-04-2000 
\PROJECTS\ 99-33 \-CURREiv'."\SWM\QTR55\DD4PSTPP. TCT 

Sffi."Jv'iARY SHEET FOR Tc or Tt COMPUTATIONS 
{Sclved for Time using TR-55 Methods) 

POST - DEVELOPMENT WATERSHED 4 

Subarea descr. Tc or Tt Time (hrs) 

SUB AREA 2 Tc 0.77 

2H6Vl256 
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Quick TR-55 Ve~.5.~£ S/N: 
Exected.:, ::._1:07:49 u4-21-2000 

POST - DEVELOPMENT 
WATERSHED 1 

RUNOFF CURVE NUMBER SUMMARY 
..... ' ................................................................ . . . . . . . .. . .. . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . .. . . .. . . .. . . .. . . . . . . . . . . . . . . . . . . 

Subarea 
Description 

WETLAND OFFSITE 
WETLANDS ONSITE 
BRUSH OFFSITE 
BRUSH ONSITE 
RES M-2 OFFSITE 
RES ONSITE 
OPEN SPACE ONSI 
WOODS ONSITE 

Area CN 
(acres) (weighted) 

1.32 61 
1. 42 61 
1. 75 68 
3.20 69 

37.04 85 
51. 34 86 
4.09 80 
8.73 60 

2H6Vl257 



Quick TR,,-.55Ver.5.4t S/N: 
Executed: 11:07:49 04-21-2000 

POST - DEVELOPMENT 
WATERSHED l 

RUNOFF CURVE NUMBER DATA 
...................................................................... 
• • • • • • • • .. • • • • • .. • • • • • • .. .. • • • • • • • • .. • • 0 •••••• ........................... 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL_C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

1.25 
0.07 

1. 32 

CN 

60 
73 

60.7 
..... .- ............... - ................................ .. . . .. . . . . . . . . . . . . . . . . . . .. . . . .. . . .. . . . . . . . . . . . . . . . . . . . . .. . . .. 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

1.35 
0.07 

1.42 

60 
73 

60.6 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: BRUSH OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

1. 61 
0.14 

1.75 

CN 

67 
77 

67.8 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

2H6V1258 

( 61 ) 

( 61 ) 

( 68 ) 
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Quick TR-55 Ver. 5. '± 6 S/N: 
Executed: 11:07:49 04-21-2000 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

2.43 
0.77 

3.20 

67 
77 

69.4 
........................ - ............................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . . .. . . . . . . . . .. . . . . . . . . . 

Composite Area: RES M-2 OFFSITE 

SOIL- B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

34.80 
2.24 

37. 04 

CN 

85 
90 

85.3 
...................................................... . . . . . . . . - ............................................. . 

Composite Area: RES ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

41.86 
9.48 

51.34 

85 
90 

85.9 
...................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: OPEN SPACE ONSI 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

3.51 
0.58 

4.09 

CN 

79 
86 

80.0 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : : : 

2H6Vl259 
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Quick TR-;~-s-.-\l :r~.s.46 S/i~: 
Executed: 11:07:49 C4-21-2000 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

6.07 
2.66 

8.73 

55 
70 

59.6 
...................................................... .. . . . . . . . . . . . . . . . . . . . - ................................ . 

( 6 0 ) 
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Quick TR:'.:"55 Ver. 5. 4 6 
Ex cuted: 13:55:38 

S/N: 
04-19-2000 

POST - DEVELOPMENT WATERSHED 4 
SUBAREA l 

RUNOFF CURVE NUMBER SUMMARY 
........................................................................... . . . . .. . .. . . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . - ............ . 

Subarea 
Description 

POND 4 

Area 
(acres) 

155.53 

CN 
(weighted) 

70 
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Quick TR.36-Ver.5.46 S/N: 
Executed: 13:55:38 04-19-2000 

POST - DEVELOPMENT WJ1_TERSHED 4 
SUBAREA 1 

RUNOFF CURVE NUMBER DATA 
. . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . .. .. . . .. . . . .. . . . . .. . . . . - . . . .. . .. .. . . . .. .. . . .. . . . . .. .. . . . . . .. . . .. . .. .. . .. . .. .. .. .. .. . .. . .. . . . . . . . . . . . .. .. . . . . . . .. .. . . . . . 

Composite Area: POND 4 

SURFACE DESCRIPTION 

WETLANDS OFFSITE 
WOODS OFFSITE 
COM.\BUS.\RES. (l/2AC.) OFFSITE 
RT 234 +ROW, VDOT IMPROV. 234 
WETI.:;ANDS ONSITE 
WOODS ONSITE 
RES1/8AC ONSITE 
ROAD+ ROW ONSITE 
OPENSPACE ONSITE 
CLUBHOUSE ONSITE 

COMPOSITE AREA---> 

AREA 
(acres) 

0.02 
39.83 

6.85 
8.11 
5.18 

30.77 
27.89 
12.65 
22.81 
1. 42 

155.53 

CN 

71 
56 
89 
92 
76 
58 
86 
90 
63 
93 

69.9 
.............................................................. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . .. . . .. . 

( 70 
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Quick TR..,.::;;5-Ve:-.5.46 S/N: 
Executed: 13:54:19 04-19-2000 

POST- DEVELOPMENT WATERSHED 4 
SUBAREA l 

RUNOFF CURVE NUMBER SUMMARY 
e • •• e e • 0 e e e O ••• • 4 O O •. •". 0 • •• • • 0 0 ... 0 O e e O O O e. e e O • •• 0 4 0 0 o O O O e • • o O O O O • 

....................................................... " ••••• 0 ••••••• 

Subarea Area CN 
Description (acres) (weighted) 

------------- --------- ------------
WETLAND OFFSITE 0.02 71 
WOODS OFFSITE 39.83 56 
OFFSITE 6.85 89 
ROAD+RW OFFSITE 8.11 92 
WETLAND ONSITE 5.18 76 
WOODS ONSITE 30.77 58 
RES1/8AC ONSITE 27.89 86 
ROAD+R/W ONSITE 12.65 90 
OPENSPAC ONSITE 22.81 63 
CLUBHOUSE ONSIT 1.42 93 

2H6Vl 263 
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Quick TR-55--Ver.5.4c S/N: 
Executed: 13:54:19 04-~9-2000 

POST- DEVELOPMENT WATERSHED 4 
SUE.AREA 1 

RUNOFF CURVE NUMBER DATA 
.......................... - ....................................... . . . . . . . . . . . . . . .. .. . , ......................... - ......................... . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOih C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

0.00 
0.01 

0.02 

CN 

60 
73 

70.7 
............... - ..................................... . . . . . . . . . . . . . . . . . . . . . . . . . . - ................... - ....... .. 

Composite Area: WOODS OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

36.99 
2.83 

39.83 

55 
70 

56.1 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: OFFSITE 

SURFACE DESCRIPTION 

COM/BUS SOIL B 
COM/BUS SOIL C 
RESIDENTIAL SOIL B 

COMPOSITE AREA---> 

AREA CN 
(acres) 

2.86 
2.81 
1.19 

6.85 

92 
94 
70 

89.0 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

( 71 ) 

( 56 ) 

( 8 9 ) 
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Quick TR-55 Ver.5.46 s/:J: 
Executed: 13:54:19 04-l9-2000 

Composite A~ea: ROAD+RW OFFSITE 

SURFACE DESCRIPTION 

ROAD+ ROW RT. 234 SOIL B 
ROAD+ ROW RT. 234 SOIL C 
VDOT IMPROV. TO RT. 234 SOIL B 
VDOT IMPROV. TO RT. 234 SOIL C 

COMPOSITE AREA---> 

AREA CN 
(acres) 

4. 54 
0.71 
2.06 
0.80 

8.11 

89 
92 
98 
98 

92.4 
.................. - .................................. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: WETLAND ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.67 
0.84 
3.67 

5.18 

60 
73 
79 

75.6 
..................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - ......... - .... - . 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

25.57 
1.85 
3.35 

30.77 

CN 

55 
70 
77 

58.3 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: RES1/8AC ONSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 
AREA CN 

(acres) 

21.45 
6.44 

85 
90 

2H6Vl265 

( 92 ) 

( 76 ) 

( 58 ) 

/{)0 



85.7 86 ) 
•~r:::~-..--.,_---,.,.o•••••••<> '·"•~•••<>•""'"·"'""••••••·• =•••••••·· 
0 • , • c> o • .. 0 G 4 O ~ < • .. c a ~ .. • 0 • C • • • .. • • ,a O • 0 ,o • • 0 ~ • ~ c> • • • • • ;O ,o • < • 
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Quick TR-SS-Ver.5.46 S/N: 
Executed: 13:54:19 04-19-2000 

Composite Area: ROAD+R/W ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
( 2,cres) 

10.37 
2.24 
0.04 

12.65 

CN 

89 
92 
93 

89.5 
.......................................................... -......................................................... 

Composite Area: OPENSPAC ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

18.88 
3.55 
0.38 

22.81 

CN 

61 
74 
80 

63.3 
.................... - ...................................... . . . .. .. .. . .. . . . . . . . . . .. . . . .. . .. . .. .. . .. . . .. . . . .. . . . .. . . . . . .. .. .. . . . ~ .. . 

Composite Area: CLUBHOUSE ONSIT 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.94 
0.48 

1. 42 

92 
94 

92.7 
: ; : : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

2H6VI267 
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Quick TR-55 Ver.5.46 S/N: 
Executed:-Hl-:l0:l9 04-21-2000 

POST - DEVELOPMENT WATERSHED 4 
SUBAR.E.A 2 

RUNOFF CURVE NUMBER SUMMARY 
. . . . . . . . . . . . . . . . . . . . .. . . . . . . ~ . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . - . . . . 

Subarea 
Description 

WETLAND OFFSITE 
WETLANDS ONSITE 
BRUSH OFFSITE 
BRUSH ONSITE 
WOODS ONSITE 
ROAD+RW OFFSITE 
ROAD+RW ONSITE 
COM/BUS OFFSITE 
RES 1/2AC OFFSI 
RES CONDO ONSIT 

Area 
{acres) 

10.71 
3.53 
1.06 

10.34 
17.66 
11.39 

0.20 
50.74 
18.41 

2.07 

12, // tl-c.. 

CN 
(weighted) 

77 
78 
68 
67 
55 
90 
89 
92 
70 
85 

2H6Vl268 



Quick TR-55- 1.ier. ': ,~6 
Executed: 10:10:19 04-,:1-2000 

POST - DEVELOPM"E;NT WATERSHED 4 
SUBAREA ·2 

RUNOFF CURVE NUMBER DATA 
................................................... - ............. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Composite Area: WETLAND OFFSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

1.09 
0.30 
9.32 

10.71 

CN 

60 
73 
79 

76.9 
...................................................... . . . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 

Composite Area: WETLANDS ONSITE 

SOIL B 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.15 
3.38 

3.53 

60 
79 

78.2 
...................................................... . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . 

Composite Area: BRUSH OFFSITE 

SOIL B 
SOIL C 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

0.96 
0.10 

1.06 

67 
77 

67.9 
............................... - .. - ................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 

2H6VI269 

( 77 ) 

( 78 ) 
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Quick TR"'55---Ve.r. 5. 16 S /N: 
Executed: 10:l0:19 04-21-2000 

Composite Area: BRUSH ONSITE 

SOIL B 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

10.11 
0.23 

10.34 

67 
83 

67.4 
...................................................... . .. .. . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . 

Composite Area: WOODS ONSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

17.26 
0.18 
0.22 

17.66 

CN 

55 
70 
77 

55.4 
....................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - .................... .. 

Composite Area: ROAD+RW OFFSITE 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA CN 
(acres) 

7.78 
1. 77 
1. 84 

11.39 

89 
92 
93 

90.1 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Composite Area: ROAD+RW ONSITE 

AREA CN 
SURFACE DESCRIPTION (acres) 

SOIL B 0.20 89 

COMPOSITE AREA---> 0.20 89.0 
: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

2H6V1270 
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Quick TR::.55 Ver.5.46 S/N: 
Executed: 10:10:·_9 04-21-2000 

Composite Area: COM/BUS 0FFSITE 

~: _;IL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREJI. 
(acres) 

39.04 
11.13 

0.57 

50.74 

CN 

92 
94 
95 

92.5 
.......................................................... . . . .. . . . . . . . . .. . . . . . . . .. . . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . . .. . . 

Composite Area: RES l/2AC OFFSI 

SOIL B 
SOIL C 
SOIL D 

SURFACE DESCRIPTION 

COMPOSITE AREA---> 

AREA 
(acres) 

18.17 
0.01 
0.23 

18.41 

CN 

70 
80 
85 

70.2 
....................... - ........... - ................... . . . . . . . . . - ........................................... .. 

Composite Area: RES CONDO ONSIT 

AREA CN 
SURFACE DESCRIPTION (acres) 

SOIL B 2.07 85 

COMPOSITE AREA---> 2.07 85.0 
.................................................... - .. . . . . . . . . - ....... - ........................... - ......... . 

( 92 ) 

( 70 ) 

( 85 ) 

2H6V1271 
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Quick TR-55 Vcr.5.46 S/N: 
Executed~ 20:41:22 04-21-2000 

RUl,OFF CF".;1;1:mLFD ONTO PROPERTY BY W.l>.Y OF 
A CULVERT UNDER 195 

RUNOFF CURVE NUMBER SUMMARY 
...................................... ., ............................. . ... . . . . . . . . . .. . . . . . .. . . .. .. . . .. . . . - ........ - ........... " . - ........... - .......... . 

Subarea 
Description 

195 RUNOFF 

Area 
(acres) 

46.35 

CN 
(weighted) 

90 
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Quiel<: T~_55 __ Ver.5.46 S/lJ: 
Executed: 20:~l:22 C4-21-2000 

RUNOFF CHANNELED ONTO PROPERTY BY WAY OF 
A CULVERT UNDER :;:95 

RUNOFF CURVE NUMBER DATA 
....................................................................... 
• • • • • • • • • • • • • •. • • • • • • • • • • • • • • • • • • • • • • • ,o • 0 • • • • C • • • • • • • • • • • • • • • • • • • • 

Composite Area: 195 RUNOFF 

SURFACE DESCRIPTION 

SR-6 
SOIL B M-2 
BRUSH SOIL B 
ROADWAY SOIL D 
ROAIMAY SOIL B 

AREA 
(acres) 

0.96 
16.74 

0.57 
26.35 
1. 73 

CN 

85 
85 
89 
93 
89 

COMPOSITE AREA---> 46.35 89.7 ( 90 ) 
..................................................... . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2H6V1273 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULP...R HYDROGRAPH METHOD 
'I'ype II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:48:03 
Watershed file: - - > 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .HYD 

Pagel 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Subarea 
Description 

WATERSHED 1 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

AREA 
(acres) 

108.89 

CN 

82.0 

Tc 
(hrs) 

1. 00 

* Tt 
(hrs) 

0.00 

Precip. 
( in) 

7.80 

Runoff 
(in) 

5.67 

Ia/p 
input/used 

. 06 .10 

* Travel time from subarea outfall to composite watershed outfall point. 

Subarea 
Description 

.'!i\TLRSHED l 

Total area= 108.89 acres or 0.1701 sq.mi 
Peak discharge= 344 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.94 0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

1. 00 0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 

Ia/p 
Messages 

Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 
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Quick TR-55 Version: 5.46 S/N: 

.:_"R-55 TA.B"C .,..R HYDROGRP~PH l'<:E'J''flOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:48:03 
Watershed file: --> 

P:\PROJECTS\99-33\-CuRRENT\SWM\QTRSS\POSTDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD1 .HYD 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

>>>> Summary of Subarea Times to Peak<<<< 

Pa~g~ 2 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

Time to Peak at 
Composite Outfall 

(hrs) 

WATERSHED 1 344 12.8 

Composite Watershed 344 12.8 

2H6Vl275 

JI D 



Quick TR-55 Version: 5. 46 S/i.T: 

TR - 5 5 T.ABUU\..R HYDROGRAPH METHOD 
Ty~e II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:48:03 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .HYD 

Page 3 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Subarea 
Description 

WATERSHED 1 

Total {cfs) 

Subarea 
Description 

WATERSHED 1 

rotal (cfs) 

Subarea 
Description 

1ATERSHED 1 

rotal {cfs) 

Subarea 
iJescription 

TERSHED 1 

)tal (cfs) 

11.0 
hr 

11 

11 

12.5 
hr 

223 

223 

14.0 
hr 

80 

80 

18.0 
hr 

19 

19 

Composite Hydrograph Summary (cfs) 

11.3 
hr 

14 

14 

12.6 
hr 

279 

279 

14.3 
hr 

61 

61 

19.0 
hr 

16 

16 

11. 6 
hr 

19 

19 

12.7 
hr 

317 

..., ., ...., 

.:, .l. I 

14.6 
hr 

48 

48 

20.0 
hr 

14 

14 

11. 9 
hr 

28 

28 

12.8 
hr 

344 

344 

15.0 
hr 

39 

39 

22.0 
hr 

12 

12 

12.0 
hr 

34 

34 

13.0 
hr 

302 

302 

15.5 
hr 

32 

32 

26.0 
hr 

0 

0 

12.1 
hr 

45 

45 

13.2 
hr 

231 

231 

16.0 
hr 

28 

28 

12.2 
hr 

69 

69 

13.4 
hr 

169 

169 

16.5 
hr 

25 

25 

12.3 
hr 

108 -

108 

13.6 
hr 

128 

128 

17.0 
hr 

22 

22 

2H6V1276 

12.4 
hr 

J. 62 

162 

13.8 
hr 

99 

99 

17.5 
hr 

20 

20 



Quick TR-55 Version: 5.46 S/N: 

TR-5S TABULAR HYDROGRAPH METHOD 
Type II Distribution 

( 24 hr. Duration Storm) 

Executed: 05-04-2001 09:48:03 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .WSD 
Hydrograph file: --> 

?:\PROJECTS\99-33\-CURRENT\SWM\QTRSS\POSTDDl .HYD 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
11.0 11 14.8 44 
11.1 12 14.9 41 
11.2 13 15.0 39 
11.3 14 15.l 38 
11.4 16 15.2 36 
11.5 17 15.3 35 
11.6 19 15.4 33 
11. 7 22 15.5 32 
11. 8 25 15.6 31 
11. 9 28 15.7 30 
12.0 34 15.8 30 
12.1 45 15.9 29 
12.2 69 16.0 28 
12.3 108 16.1 27 
12.4 162 16.2 27 
12.5 ...,..,.., 

L. L..:, 16.3 26 
12.6 279 16.4 26 
12.7 317 16.5 25 
12.8 344 16.6 24 
12.9 323 16.7 24 
13.0 302 16.8 23 
13.1 266 16.9 23 
13.2 231 17.0 22 
13.3 200 17.1 22 
13.4 169 17.2 21 
13.5 149 17.3 21 
13.6. 128 17.4 20 
13.7 114 17.5 20 
13.8 99 17.6 20 
13.9 89 17.7 20 
14.0 80 17.8 19 
14.1 74 17.9 19 
14.2 67 18.0 19 
14.3 61 18.1 19 
14.4 57 18.2 18 
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Quick TR-55 v~rsion: 5.46 S/N: 

TR-55 TP£u.w.[).R HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:48:03 
Watershed file: --> 

P: \PROJECTS\ 9 9 - 3 3 \-CuKR::NT\SWM\ QTR 5 5 \ POSTDD1 . W.SD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTRS5\POSTDD1 .HYD 

POST DEVELOPMENT HYDROGRAPH FOR WATERSHED 1 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cf s) 
----------------- -----------------
18.6 17 22.4 11 
18.7 17 22.5 10 
18.8 17 22.6 10 
18.9 16 22.7 10 
19.0 16 22.8 10 
19.1 16 22.9 9 
19.2 16 23.0 9 
19.3 15 23.1 9 
19.4 15 23.2 8 
19.5 15 23.3 8 
19.6 15 23.4 8 
19.7 15 23.5 8 
19.8 14 23.6 7 
19.9 14 23.7 7 
20.0 14 23.8 7 
20.1 14 23.9 6 
20.2 l.4 24.. 0 6 
20.3 14 24.1 6 
20.4 14 24.2 5 
20.5 14 24.3 5 
20.6 13 24.4 5 
20.7 13 24.5 4 
20.8 13 24.6 4 
20.9 13 24.7 4 
21.0 13 24.8 4 
21.1 13 24.9 3 
21.2 13 25.0 3 
21. 3 13 25.1 3 
21.4 13 25.2 2 
21.5 12 25.3 2 
21. 6 12 25.4 2 
21. 7 12 25.5 2 
21.8 12 25.6 1 
21. 9 12 25.7 1 
22.0 12 25.8 1 
22.1 12 25.9 0 
22.2 11 
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POND-2 Vers.::.on; c::.20 S/N: ?aJe 1 
R~turn Free 100 years EXECGTED: 05-05-.2 JOO 09: :, 9: 52 

******************"k*' ***** 
* * 
* FOUR SEASONS - POND4 * 
* 
* 
* 
* 
************************** 

Pond File: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.PND 
Inflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POST100 .HYD 
Outflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\P4100ALL.HYD 

INFLOW HYDROGRAPH 

TIME 
(min) 

660.0 
666.0 
672.0 
678_. 0 
684.0 
690.0 
696.0 
702.0 
708.0 
714.0 
720.0 
726.0 
732.0 
738.0 
744.0 
750.0 
756.0 
762.0 
768.0 
774.0 
780.0 
786.0 
792.0 
798.0 
804.0 
810.0 
816.0 
822.0 
828.0 
834.0 
840.0 
846.0 
852.0 
858.0 
864.0 

INFLOW 
(cfs) 

13.00 
15.00 
16.00 
18.00 
20.00 
22.00 
24.0CT 
28.00 
32.00 
36.00 
46.00 
68.00 

115.00 
197.00 
300.00 
390.00 
437.00 
424.00 
383.00 
322.00 
262.00 
221.00 
180.00 
154.00 
129.00 
114.00 

98.00 
88.00 
78.00 
71.00 
65.00 
61.00 
56.00 
52.00 
49.00 

Il+I2 
(cfs) 

28.0 
31. 0 
34.0 
38.0 
42.0 
46.0 
52.0 
60.0 
68.0 
82.0 

114.0 
183.0 
312.0 
497.0 
690.0 
827.0 
861.0 
807.0 
705.0 
584.0 
483.0 
401.0 
334.0 
283.0 
243.0 
212.0 
186.0 
166.0 
149.0 
136.0 
126.0 
117.0 
108.0 
101.0 

ROUTING COMPUTATIONS 

2S/t - 0 
(cfs) 

0.0 
25.1 
52.8 
83.2 

117.4 
155.5 
197.4 
245.1 
300.7 
364.2 
441.4 
550.6 
728.5 

1018.2 
1367.6 
1759.3 
2066.7 
2232.3 
2283.4 
2260.4 
2192.9 
2111.9 
2029.6 
1948.5 
1872.6 
1798.8 
1720.3 
1633.2 
1560.9 
1500.8 
1451.1 
1410.4 
1376.0 
1345.8 
1320.0 

2S/t + 0 
( cfs) 

0.0 
28.0 
56.1 
86.8 

121.2 
159.4 
201.5 
249.4 
305.1 
368.7 
446.2 
555.4 
733.6 

1040.5 
1515.2 
2057.6 
2586.3 
2927.7 
3039.3 
2988.4 
2844.4 
2675.9 
2512.9 
2363.6 
2231.5 
2115.6 
2010.8 
1906.3 
1799.2 
1709.9 
1636.8 
1577.1 
1527.4 
1484.0 
1446.8 

OUTFLOW 
( cf s) 

0.00 
1.46 
1. 65 
1. 80 
1. 90 
1. 93 
2.04 
2.15 
2. 2(; 
2.26 
2.38 
2.43 
2.54 

11.14 
73.83 

149.13 
259.81 
347.70 
377.96 
363.98 
325.76 
281.99 
241.64 
207.54 
179.48 
158.40 
145.24 
136.56 
119.15 
104.52 

92.88 
83.36 
75.68 
69.07 
63.41 

ELEVATION 
(ft) 

152.00 
154.57 
155.16 
155.60 
155.97 
156.30 
156.62 
156.94 
157.26 
157.59 
157.95 
158.39 
159.02 
159.90 
160.91 
161.88 
162.63 
163.06 
163.19 
163.13 
162.96 
162.75 
162.54 
162.33 
162.15 
161.97 
161.79 
161.61 
161.42 
161.27 
161.14 
161.03 
160.93 
160.85 
160.78 
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Fond File: 
nflow Hydrograph: 

Jutflow Hydrograph: 

INFLOW HYDEOGR..Z'.\.PH 

TIME 
(min) 

870.0 
876.0 
882.0 
888.0 
894.0 
900.0 
906.0 
912.0 
918.0 
924.0 
930.0 
936.0 
942.0 
948.0 
954.0 
960.0 
966.0 
972.0 
978.0 
984.0 
990.0 
996.0 

1002.0 
1008.0 
1014.0 
1020.0 
1026.0 
1032.0 
1038.0 
1044. 0 
1050.0 
1056.0 
1062.0 
1068.0 
1074.0 
1080.0 
1086.0 
1092.0 
1098.0 
1104.0 
1110.0 
1116.0 
1122.0 
1128.0 
1134.0 
1140.0 

INFLOW I 
( cf s) 

47.00 
44.00 
42.00 
40.00 
39.00 
37.00 
36.00 
35.00 
35.00 
34.00 
33.00 
32.00 
31.00 
31.00 
30.00 
29.00 
28.00-
28.00 
27.00 
27.00 
26.00 
25.00 
25.00 
24.00 
24.00 
23.00 
23.00 
22.00 
22.00 
21.00 
21.00 
21.00 
21.00 
20.00 
20.00 
20.00 
20.00 
20.00 
19.00 
19.00 
19.00 
19.00 
19.00 
18.00 
18.00 
18.00 

p: \PRO,JECTS\99-33 \-C'URt~ENT\Sw1v'l\LTCS\QTR55\F .ND411LL. PND 
P : \PROJECTS\ 9 9 - 3 3 \ -CURRENT\ SWM\..; CS\ QTRS 5 \ POSTl O O • H-l'D 
P:. FR03ECTS\3S-3 3 \-Gm.RENT\SWM\J'CS\QTR55\P4100ALL. HYD 

I Il+I2 

l--~=~:~--
96.0 
91. 0 
86.0 
82.0 
79.0 
76.0 
73.0 
71. 0 
70.0 
69.0 
67.0 
65.0 
63.0 
62.0 
61. 0 
59.0 
57.0 
56.0 
55.0 
54.0 
53.0 
51. 0 
50.0 
49.0 
48.0 
47.0 
46.0 
45.0 
44.0 
43.0 
42.0 
42.0 
42.0 
41. 0 
40.0 
40.0 
40.0 
40.0 
39.0 
38.0 
38.0 
38.0 
38.0 
37.0 
36.0 
36.0 

ROUTING COMPUTATIONS 

23/t - 0 
(cfs) 

1298.6 
1279.8 
1262.8 
1247.7 
1234.7 
1223.3 
1212.9 
1204.0 
1197.0 
1191.2 
1185.5 
1179.8 
1174.0 
1168.9 
1164.4 
1159.5 
1154.3 
1149.6 
1145.4 
1141.5 
1137.8 
1133.6 
1129.7 
1126.0 
1122.4 
1119.0 
1115.8 
1112.5 
1109.4 
1106.3 
1103.2 
1100.9 
1099.2 
1097.1 
1094.8 
1093.1 
1091.8 
1090.9 
1089.4 
1087.6 
1086.2 
1085.1 
1084.4 
1082.9 
1081.0 
1079.4 

28/t + 0 l OUTFLOW IELEVATION 
{cfs} (cfs) {ft) 

1416.0 
1389.6 
1365.8 
1344.8 
1326.7 
1310.7 
1296.3 
1283.9 
1274.0 
1266.0 
1258.2 
1250.5 
1242.8 
1236.0 
1229.9 
1223.4 
1216.5 
1210.3 
1204.6 
1199.4 
1194.5 
1188.8 
1183.6 
1178.7 
1174.0 
1169.41 
1.165. 0 
1160.8 
1156.5 
1152.4 
1148.3 
1145.2 
1142.9 
1140.2 
1137.1 
1134.8 
1133.1 
1131.8 
1129.9 
1127.4 
1125.6: 
1124.2 
1123.1 
1121.4 
1118.9 
1117.0 

58.72 
54.87 
51.52 
48.54 
45.99 
43.73 
41.69 
39.94 
38.54 
37.40 
36.32 
35.36 
34.39 
33.54 
32.78 
31.96 
31.09 
30.31 
29.61 
28.95 
28. 34 
27.63 
26.97 
26.35 
25.76 
25.19 
24.64 
24.ll 
23.58 
23.06 
22.54 
22.15 
21.86 
21.52 
21.14 
20.85 
20.64 
20.48 
20.23 
19.92 
19.69 
19.52 
19. 39 
19.21 
18.97 
18.78 

160.72 
160.67 
160.62 
160.57 
160.54 
160.50 
160.48 
160.45 
160.43 
160.41 
160.40 
160.38 
160.36 

_ 160.35 
160.33 
160.32 
160.31 
160.29 
160.28 
160.27 
160.26 
160.24 
160.23 
160.22 
160.21 
160.20 
160.19 
160.18 
160.17 
160.16 
160.16 
160.15 
160.14 
160.14 
160.13 
160.13 
160.12 
160.12 
160.11 
160.11 
160.11 
160.10 
160.10 
160.10 
160.09 
160.09 
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Pond File: P: \fROJECTS\9.:i-33\-C\ .• "'R!{ENT\SWM\JCS\QTRS5\POND4ALL. l?ND 
nf low Hydrogra~,h: P: \PROJECTS\99-33 \-CURRENT\S1ilM\JCS\QTR55 \POSTlOO . HY:O 

>utf low :-!ydrograph: P: \PROJECTS\99-33 \-CtJRRENT\SWM\JCS\QTR55\P4 lOOALL. HYD 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 
------------------------------------------------------

TIME 
(min) 

Il'-TFLOW 
(cfs) 

Il+I2 j 2S/t - 0 ! 2S/t + '.:=, ; OUTFLOW I ELEVATION I 

-_'.~~~:~_I ____ (:::::;- I ____ '.~~~~:~ __ '.~~~~;-1• --1~:'. ~;-
1146.0 
1152.0 
1158.0 
1164.0 
1170.0 
1176.0 
1182.0 
1188.0 
1194.0 
1200.0 
1206.0 
1212.0 
1218.0 
1224.0 
1230.0 
1236.0 
1242.0 
1248.0 
1254.0 
1.260. 0 
'.266. 0 
1272. 0 
1278.0 
1284.0 
1290.0 
1296.0 
13 02. 0 
1308. 0 
1314 . 0 
1320.0 
1326.0 
1332.0 
1338.0 
1344.0 
1350.0 
13 56. 0 
1362.0 
1368.0 
1374.0 
1380.0 
1386.0 
13 92. 0 
1398.0 
1404.0 
1410.0 

I • 416. 0 

18.00 
18.00 
17.00 
17.00 
17.00 
17.00 
17.00 
16.00 
16.00 
16.00 
16.00 
16.00 
16.00 
15.00' 
15.00 
15.00 
15.00 
15.00 
15.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
13.00 
13.00 
13.00 
13.00 
13.00 
12.00 
12.00 
12.00 
11.00 
11.00 
11.00 
10.00 
10.00 
10.00 

9.00 
9.00 
9.00 
8.00 
8.00 
8.00 

36. 0 1077.2 1114.2 18.50 160.08 
35.0 1075.6 1112.2 18.30 160.07 
34.0 1073.5 1109.6 18.04 160.07 
34.0 1071.9 1107.5 
34.0 1070.5 1105.9 
34.0 1069.5 1104.5 
33.0 1067.8 1102.5 
32.0 1065.7 1099.8 
32.0 1064.0 1097.7 
32.0 1062.6 1096.0 
32.0 1061.5 1094.6 
32.0 1060.7 1093.5 
31.0 1059.2 1091.7 
30.0 1057.2 1089.2 
30.0 1055.6 1087.2 
30.0 1054.3 1085.6 
30.0 1053.3 1084.3 
30.0 1052.5 1083.3 
29.0 1051.0 1081.5 
28.0 1049.0 1079.0 
28.0 1047.5 1077.0 
28.0 1046.2 1075.5 
28.0 1045.2 1074.2 
28.0 1044.4 1073.2 
28.0 1043.7 1072.4 
27.0 1042.4 1070.7 
26.0 1040.6 1068.4 
26.0 1039.1 1066.6 
26.0 1037.9 1065.1 
26.0 1036.9 1063.9 
25.0 1035.4 1061.9 
24.0 1033.3 1059.4 
24.0 1031.7 1057.3 
23.0 1029.6 1054.7 
22.0 1027.1 1051.6 
22.0 1025.1 1049.1 
21.0 1022.7 1046.1 
20.0 1020.0 1042.7 
20.0 1017.8 1040.0 
19.0 1015.3 1036.8 
18.0 1012.4 1033.3 
18.0 1010.2 1030.4 
17.0 1007.5 1027.2 
16.0 1004.6 1023.5 
16.0 1002.3 1020.6 

17.83 
17.67 
17.53 
17.33 
17.06 
16.85 
16.68 
16.54 
16.44 
16.25 
16.00 
15.80 
15.64 
15.51 
15.41 
15.23 
14.98 
14.79 
14.63 
14.50 
14.40 
14.32 
14.16 
1>.93 
13.74 
13.59 
13.48 
13.28 
13.02 
12.82 
12.56 
12.25 
12.00 
11.70 
11.36 
11.09 
10.77 
10.42 
10.13 

9.81 
9.45 
9.16 

2H6Vl283 

160.06 
160.06 
160.06 
160.05 
160.04 
160.04 
160.03 
160.03 
160.03 
160.02 
160.02 
160.01 
160.01 
160.01 
160.00 
160.00 
159.99 
159.99 
159.99 
159.98 
159.98 
159.98 
159.97 
159.97 
159.96 
159.96 
159.96 
159.95 
159.95 
159.94 
159.94 
159.93 
159.92 
159.92 
159.91 
159.90 
159.89 
159.88 
J..59.88 
159.87 
159.86 
159.85 
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P·::md Fi le: 
nflow Hydrograph: 

outflow Hydrograph: 

INFLOW HYDROGRA.?H 

I TIME INFLOW I 
(min) (cfs) I 

, ________ ---------; 
1422.0 7.00 
1428.0 7.00 
1434.0 7.00 
1440.0 6.00 
1446.0 6.00 
1452.0 6.00 
1458.0 6.00 
1464.0 5.00 
1470.0 5.00 
1476.0 5.00 
1482.0 4.00 
1488.0 4.00 
1494.0 4.00 
1500.:_0 3.00 
1506.0 3.00 
1512.0 3.00 
1518.0 2.00 
1524.0 2.00 
1530.0 2.00 
1536.0 1. 00 
1542.0 1. 00 
1548.0 1.00 
1554.0 0.00 

P: \ PROJECTS\ 9 9-33 \-Ci.JR.RENT\SWM\JCS\Q":?.5 5 \POND4ALL. PND 
p: \ PRO,JECTS\ 9? ·- 3 3 \-CURR.ENT\SWM\JCS\QTR:': 5\POSTlOO . HYTl 
P: \,;ROJEC' ·s\9::-, -3 3 \-cm ,'ENT\SWM\JC.S\QTR!:>5\P4100ALL. H'{D 

ROUTING COMPUTATIONS 
------------------------------------------------------

Il+I2 2S/t - 0 2S/t + 0 OUTFLOW ELEVATior; I 
(cfs) { cfs) (cfs) (cfs) (ft) 

------··-- ------------ ----------- --------- ---------
15.0 999.7 1017.3 8.83 159.85 
14.0 996.7 1013.7 8.46 159.84 
14.0 994.4 1010.7 8.17 159.83 
13.0 991.7 1007.4 7.84 159.82 
12.0 988.8 1003.7 7.47 159.81 
12.0 986.4 1000.8 7.18 159.81 
12.0 984.6 998.4 6.94 159.80 
11.0 981.9 995.6 6.81 159.79 
10.0 978.6 991.9 6.67 159.78 
10.0 975.5 988.6 6.54 159.77 

9.0 971.8 984.5 6.38 159.76 
8.0 967.4 979.8 6.20 159.75 
8.0 963.3 975.4 6.03 159.74 
7.0 958.6 970.3 5.84 159.72 
6.0 953.4 964.6 5.62 159.71 
6.0 948.5 959.4 5.42 159.69 
5.0 943.1 953.5 5.20 159.68 
4.0 937.2 947 .1 4.95 159.6( 
4.0 931.8 941.2 4.73 159.64 
3.0 925.8 934.8 4.48 159.63 
2.0 919.4 927.8 4.22 159.61 
2.0 913.4 921.4 3.97 159.59 
1. 0 907.0 914.4 3.70 159.57 

------------------------------------------------------

2H6VI284 



01..:tlet Structure File: PORD4llL.STll 

FmD-7Vers.i.on: 5.28 
Date Executed: 

S/N: 
Tirr.e Execut-2.d: 

*******************~* 
r'O(JR SEASONS - PCND 4 

********************* 

***** COMPOSITE OUTFLOW SUMMJl.RY **** 

Elevation (ft) Q ( cf s) Contributing Structures 
-------------- -------

152.00 0.0 
152.30 0.0 
152.60 0.5 1 
152.90 0.7 l 
153.20 0.9 1 
153 r50 1.1 l 

153.80 1. 2 1 
154.10 1. 3 1 
154.40 1.4 1 
154.70 1. 5 1 
155.00 1.6 1 
155.30 1.7 l 

155.60 1.8 1 
155.90 1. 9 1 
156.20 1. 9 1 
156.50 2.0 1 
156.80 2.1 1 
157.10 2.2 1 
157.40 2.2 1 
157.70 2.3 l 
158.00 2.4 1 
158.30 2.4 1 
158.60 2.5 l 
158.90 2.5 1 
159.20 2.6 1 
159.50 2.7 l 

159.80 6.9 2 +1 
160.10 19.4 2 +1 
160.40 36.5 2 +l 
160.70 57.2 2 +1 
161.00 81. 0 2 +l 
161.30 107.4 2 +l 
161.60 136.3 2 +l 
161.90 150.2 3 +2 +l 
162.20 185.9 3 +2 +l 
162.50 234.2 3 +2 +1 
162.80 291.7 3 +2 +l 
163.10 356.8 3 +2 +1 
163.40 428.5 3 +2 +l 
163.70 506.l 3 +2 +1 
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Outlet Structure Fil·~: POND4.'-l..LL. s~1_ 

POND-2 Version: 5.20 
Date Executed: 

S/1': 
Time Executed: 

********************* 
FOOR SEASONS - POl\11) 4 

********************* 

Outlet Structure File: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.STR 
Planimeter Input File: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4 .VOL 

[Rating Table Output File: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.PND 

Min. Elev. (ft) = 152 Max. Elev. (ft) = 164 Iner. (ft) 

Additional elevations (ft) to be included in table: 
* * * * * * * * * * * * * * * * * * * * * * * * * * 

***w***************** ************************ 
SYSTEM ONNECTIVITY 

********************* ************************ 

Structure No Q Table Q Table 
---------- ------ -------
WEIR-VR 3 -> 3 
STAND PIPE 2 -> 2 
ORIFICE 1 -> 1 

Outflow rating table summary was stored in file: 
l-':\PROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.PND 

.3 
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S/N: PONL-2 Version: 5.20 
Date Executed: Time Execu:.ed: 

********************* 
FOUR S2ASONS - POND 4 

********************* 

>>>>>> Structure No. 3 <<<<<< 
( Input Data) 

WEIR-VR 
Weir - Vertical Rectangular 

Elelev.(ft)? 
E2 elev. (ft) ? 
Weir coefficient? 
Weir elev. (ft)? 
Length (ft)? 
Contracted/Suppressed 

J .., 

161.8 
164.001 

161.8 
40 

(C/S)? C 

2H6Vl288 
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Outlet Structure File: PONTI4ALL.STR 

S/N: POND-2 Ven: .:.on: 5. 20 
Date Executed: Time Executed: 

*****k*************** 
FOUR SEASONS - POND 4 

********************* 

Outflow Rating Table for Structure #3 
WEIR-VR Weir - Vertical Rectangular 

***** INLET CONTROL ASSUMED***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

152.00 0.0 E < Inv.El.= 161.8 
152.30 0.0 E < Inv.El.= 161.8 
152.60 0.0 E < Inv.El.= 161.8 
152.90_ 0.0 E < Inv.El.= 161.8 
153.20 0.0 E < Inv.El.= 161.8 
153.50 0.0 E < Inv.El.= 161.8 
153-. 80 0.0 E < Inv.El.= 161.8 
154.10 0.0 E < Inv.El.= 161.8 
154.40 0.0 E < Inv.El.= 161.8 
154.70 0.0 E < Inv.El.= 161.8 
155.00 0.0 E < Inv.El.= 161.8 
155.30 0.0 E < Inv.El.= 161.8 
155.60 0.0 E < Inv.El.= 161.8 
155.90 0.0 E < Inv.El.= 161.8 
156.20 0.0 E < Inv.El.= 161.8 
156.50 0.0 E < Inv.El.= 161.8 
156.80 0.0 E < Inv. El.= 161.8 
157.10 0.0 E < Inv.El.= 161.8 
157.40 o.u E < Inv.El.= 161.8 
157.70 0.0 E < Inv.El.= 161.8 
158.00 0.0 E < Inv.El.= 161.8 
l58.30 0.0 E < Inv.El.= 161.8 
158.60 0.0 E < Inv.El.= 161.8 
158.90 0.0 E < Inv.El.= 161.8 
159.20 0.0 E < Inv.El.= 161.8 
159.50 0.0 E < Inv.El.= 161.8 
159.80 0.0 E < Inv.El.= 161.8 
160.10 0.0 E < Inv.El.= 161.8 
160.40 0.0 E < Inv.El.= 161.8 
160.70 0.0 E < Inv.El.= 161.8 
161.00 0.0 E < Inv.El.= 161.8 
161.30 0.0 E < Inv.El.= 161.8 
161.60 0.0 E < Inv.El.= 161.8 
161.90 3.8 H =.l 
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Pc11..;D- 2 Version: 5. 2 O 
Date Executed: 

S/N: 
Time Executed: 

*****************r*** 
FOUR SEA''c(1NS - POND 4 

********************* 

>>>>>> Structure No. 2 <<<<<< 
(Input Data) 

STAND PIPE 
Stand Pipe with weir or orifice flow 

Elelev.(ft)? 159.6 
E2 elev. (ft)? 164. 001 
Crest elev. (ft)? 159.6 
Diameter (ft)? 5 
Weir coefficient? 3.0 
Orifice coefficient? .6 
Start transition elev. (ft) @? 
Transition height (ft)? 

2H6Vl 290 
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Outlet Struct1_ .-e Fi1e: POND4P.LL. STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

*******•************* 
FOUR SEASONS - POND 4 

********************* 

>>>>>> Structure No. 1 <<<<<< 
(Input Data) 

ORIFICE 
Orifice - Based on Area and Datum Elevation 

El elev. (ft)? 
E2 elev. (ft)? 
Orifice coeff.? 
Invert elev. (ft)? 
Datum elev. (ft) ? 
Orifice area (sq ft)? 

152.388 
164.001 

.64 
152 
152.388 
.194 

2H6V1291 



Cn~tlet Structure File: POI\fD4ALL. STR 

S/N: POND-2 Version: 5.20 
Dat.2 Execut.---:3.: Time Executed: 

>>>>> CONTINUED from previous page<<<<< 

Outflow Rating Table for Structure #3 
WEIR-VR Weir - Vertical Rectangular 

***** INLET CONTROL ASSUMED***** 

Elevation {ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

162.20 30.3 H =.4 
162.50 70.0 H =.7 
162.80 119.4 H =1.0 
163.10 176.7 H =l. 3 
163.40 240.9 H =1.6 
163.70 311.3 H =1.9 
164.00 387.3 H =2.2 

C = 3 L {ft) = 40 
H (ft) Table elev. - Invert elev. ( 161.8 ft ) 
Q (cfs) = C * (L-.2H) * (H**l.5) -- Contracted Weir 
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Outlet Structure Fil~: POND4ALL.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Exec-;.1ted: 

********************* 
FOUR SEASONS - POND 4 

********************* 

Outflow Rating Table for Structure #2 
STAND PIPE Stand Pipe with weir or orifice flow 

***** INLET CONTROL ASSUMED***** 

Elevation {ft) 

152.00 
152.30 
152.60 
152.90 
153.20 
153.50 
153 .-8 0 
154.10 
154.40 
154.70 
155.00 
155.30 
155.60 
155.90 
156.20 
156.50 
156.80 
157.10 
157.40 
157.70 
158.00 
158.30 
158.60 
158.90 
159.20 
159.50 
159.80 
160.10 
160.40 
160.70 
161.00 
161.30 

Q (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.2 

16.7 
33.7 
54.4 
78.1 

104.5 

Computation Messages 

E < Inv.El.= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El= 159.6 
E < El== 159.6 
E < El= 159.6 
E < El= 
E < El== 
E < El= 
E < El= 
E < El= 
E < El= 
E < El= 
E < El== 
E < El== 
E < El== 
E < El== 
E < El= 
E < El= 
Weir: 
Weir: 
Weir: 
Weir: 
Weir: 
Weir: 

159.6 
159.6 
159.6 
159.6 
159.6 
159.6 
159.6 
159.6 
159.6 
159.6 
159.6 
159.6 
159.6 

H =.2 
H =.5 
H ==.8 
H =1.1 
H =1.4 
H =1.7 
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Outlet Str"cturc File: POND4ALL.ST 

POND-2 Version: 5.20 
Date Executed: 

Executed: 

>>>>> CONTIWu.6D from previo s page <<<<< 

Outflow Rating Table for Structure 2 
STAND PIPE Stand Pipe with weir or orifice flow 

***** INLET CONTROL ASSUME ***** 

Elevation (ft) 
--------------

161.60 
161.90 
162.20 
162.50 
162.80 
163.10 
163.40 
163.70 
164.00 

Q (cfs) 
------- Computa ion Messages 

------- ----------------133.3 
143.4 
152.4 
161.0 
169.1 
176.9 
184.3 
191.4 
198.3 

Weir: 
Ori fie 
Orific 
Ori fie 
Ori fie 
Orifice: 
Orifice: 
Orifice: 
Orifice 

H 
H 
H 
H 
H 
H 
H 
H 
H 

796 ft 

=2.0 
=2.3 
=2.6 
=2.9 
=3.2 
=3.5 
=3.8 
=4.1 
=4.4 

Weir Cw= 3 Weir length= 15.7 
Orifice Co= .6 Orifice area= 19 
Q (cfs) = (Cw* L * H**l.S) or (Co 
No transition used, transition heig 
Weir equation= Orifice equation@ 

63496 sq.ft. 
*A* sgr(2*g*H)) 
t = o.o 
lev.= 161.6062 ft 
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Out.let Structure Fil::: :'?OFD4ALL.STR 

POND-2 Version: 5.20 
Date Executed: 

S/t1: 
"'~ .,_..!.me .2:xecuted: 

********************* 
FOUR SEASONS - PO:t-.""D 4 

********************* 

Outflow Rating Table for Structure #1 
ORIFICE Orifice - Based on Area and Datum Elevation 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

152.00 0.0 E < El= 152.388 
152.30 0.0 E < El= 152.388 
152.60 0.5 H =.212 
152.90 0.7 H =.512 
153.20 0.9 H =.812 
153.50 1.1 H =l.112 
153.80 1.2 H =1.412 
154.-10 1.3 H =1.712 
154.40 1. 4 H =2.012 
154.70 1. 5 H =2.312 
155.00 1. 6 H =2.612 
155.30 1. 7 H =2.912 
155.60 1. 8 H =3.212 
155.90 1.9 H =3.512 
156.20 1. 9 H =3.812 
156.50 2.0 H =4.112 
156.80 2.1 H =4.412 
157.10 2.2 H =4.712 
157.40 2.2 H "'5. 012 
157.70 2.3 H =5.312 
158.00 2.4 H =5.612 
158.30 2.4 H =5.912 
158.60 2.5 H =6.212 
158.90 2.5 H =6.512 
159.20 2.6 H =6.812 
159.50 2.7 H =7.112 
159.80 2.7 H =7.412 
160.10 2.8 H =7.712 
160.40 2.8 H =8.012 
160.70 2.9 H =8.312 
161.00 2.9 H =8.612 
161.30 3.0 H =8.912 
161.60 3.0 H =9.212 
161.90 3.1 H =9.512 
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PO~u-2 ·JersJ.on: 5.20 
Date Execut.ed: 

S/N: 
Tirne ~~x:ec1..1ted: 

>>>>> CONTINUED from previous page<<<<< 

Outflow Rating Table for Structure #1 
ORIFICE Orifice - Ba.sect on Area and Datum Elevation 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

162.20 
162.50 
162.80 
163.10 
163.40 
163.70 
164.00 

C = .64 
H (ft) 
Q ( cf s) 

3.1 H =9.812 
3.2 H ==10.112 
3.2 H ==10.412 
3.3 H =10.712 
3.3 H =11.012 
3.4 H =11.312 
3.4 H =11.612 

A== .194 sq.ft. 
Table elev. ·- Datum elev. ( 152. 388 ft 
C *A* sqr(2g * H) 

2H6V1296 

/30 



f,c,r,F,-:: 'Je~sion · 5. 2 0 S/N: 
E:XZC:TED: :)5-0~ ~ODO 09: 55: 57 

Page "3 
Return Freq: lOu ye:2.r,s 

************ 1'***** St.TMMl:J":Y OF ROUTING COMPUTATIONS *·**''****-;'**:::.;;·***** 

Pond File: P: \PROJECTS\99-33\-CtJRRENT\SWM\JCS\QTRS5\P01'ID4ALL. Pl\JTl 
Inflow Hydrograph: P:\PROJECTS\99-33\-CURRENT\SWM\JCS\QTRSS\POSTlOO .HYD 
Outflow Hydrograph: P: \PROJECT.S\99-33 \-CURRENT\SWM\JCS\QTR55\P4100AT,L. HYD 

Starting Pond W.S. Elevation 152.00 ft 

***** Summary of Peak Outflow and Peak Elevation***** 

Peak Inflow 
Peak Outflow 
Peak Elevation 

437.00 cfs 
377.96 cfs 
163.19 ft 

***** Summary of Approximate Peak Storage***** 

-Initial Storage 
Peak Storage From Storm 

Total Storage in Pond 

O cu-ft 
479,036 cu-ft 

479,036 cu-ft 

Warning: Inflow hydrograph truncated on left side. 
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?C,I~J- .; 1lersic)r1: S. 2 C, S/~J; Page J. 

E_xsr..:trr.:.-~': 05-05--2000 09:53:!~-/ Re~u~n Freq: 100 yea· 

+ FOl.TP. SEASONS - POND4 * 

* 
* 

* 
* 
:Ir 

* 
************************** 

Inflow Hydrograph: P: \PROJECTS\99-33\-ClJRRENT\SWM\JCS\QTRSS\POSTlOO .HYD 

Rating Table file: P:\.:?ROJECTS\99-33\-CURRENT\SWM\JCS\QTR55\POND4ALL.PND 

----INITIAL CONDITIONS----
Elevation 152.00 ft 
Outflow = 0.00 cfs 
Storage o cu-ft 

GIVEN POND DATA 

ELEVATION 
(ft) 

152.00 
152.30 
152.60 
152.90 
15:-,. 20 
153.50 
153.80 
154.10 
154.40 
154.70 
155.00 
155.30 
155.60 
155.90 
156.20 
156.50 
156.80 
157.10 
157.40 
157.70 
158.00 
158.30 
158.60 
158.90 
159.20 
159.50 
159.80 
160.10 
160.40 
160.70 
161.00 

OUTFLOW 
{cfs) 

0.0 
0.0 
0.5 
0.7 
0.9 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1. 8 
1.9 
1.9 
2.0 
2.1 
2.2 
2.2 
2.3 
2.4 
2.4 
2.5 
2.5 
2.6 
2.7 
6.9 

19.4 
36.5 
57.2 
81.0 

STORAGE I 
(cu-ft} 

0 
7 

56 
189 
448 
875 

1,512 
2,409 
3,723 
5,574. 
8,054 

11,254 
15,267 
20,185 
26,056 
32,820 
40,528 
49,243 
59,025 
69,937 
82,040 
95,281 

109,595 
125,021 
141,604 
159,383 
178,402 
198,691 
220,157 
242,793 
266,629 

2H6Vl298 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

0.0 
0.0 
0.3 
1.1 
2.5 
4.9 
8.4 

13.4 
20.7 
31.0 
44.7 
62.5 
84.8 

112.1 
144.8 
182.3 
225.2 
273.6 
327.9 
388.5 
4S5.8 
529.3 
608.9 
694.6 
786.7 
885.5 
991.1 

1103.8 
1223.1 
1348.8 
1481.3 

2S/t + 0 
(cfs) 

0.0 
0.0 
0.8 
1 8 
3.4 
6.0 
9.6 

14.7 
22.l 
32.5 
46.3 
64.2 
86.6 

114.0 
146.7 
184.3 
227.3 
275.8 
330.1 
390.8 
458.2 
531.7 
611.4 
697.1 
789.3 
888.2 
998.0 

1123.2 
1259.6 
1406.0 
1562.3 



I.XECIJTED 05-05-2000 09: 55: 57 Page .:. 
DISK FI...:...ES: POS<f'lOO . HYD POHD4; ,., . PND 

GIVEN POND DATA 

ELEVATION I OUTFLOW I STom:;.GE I 

' 
(ft) (cfs) (cu-ft) 

---·------ --------- ----------
161.30 107.4 291,697 
161.60 136.3 318,027 
161.90 150.2 345,649 
162.20 185.9 374,573 
162.50 234.2 404,754 
162.80 291.7 436,212 
163.10 356.8 468,975 
163.40 428.5 503,067 
163.70 506.1 538,516 
164.00 589.0 575,350 

Time increment (t) 

INTERMEDIATE ROUTING 
COMPUTATIONS 

2S/t 
(cfs) 

1620.5 
1766.8 
1920.3 
2081.0 
2248.6 
2423.4 
2605.4 
2794.8 
2991.8 
3196.4 

6.0 min. 

2S/t + 0 
(cfs) 

1727.9 
1903.1 
2070.5 
2266.9 
2482.8 
2715.1 
2962.2 
3223.3 
3497.9 
3785.4 

2H6Vl299 
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Quick TR-~5 Version: ~.46 S/N: 

?R- 55 'lJ,...EULAR 1-TtDROGRi\FH ~rn':.·:·':'.)D 
Type II Listri.buticn 

(24 hr. Duration Sturm) 

Executed: 05-05-200) 10:17:22 
Watershed file: --> 

f>:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4B.WSD 
Hydrograph file: --> 

?:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4 .HYD 

P2ge 1 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea 
Description 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. 
( in) 

Runoff 
{ in) 

Ia/p 
input/used 

FLW DNSTM POND4 126.11 79.0 0.75 0.00 7.80 5.32 .07 

* Travel time from subarea outfall to composite watershed outfall point. 

Subarea 
Description 

Total area =-126.11 acres or 0.1970 sq.mi 
Peak discharge= 444 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

Rounded Values 
Tc * Tt 

(hr) (hr) 

Ia/p 
Interpolated 

(Yes/No) 
Ia/p 

Messages 

.10 

'LW DNSTM POND4 O. 77 o.on 0.00 No Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 
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r :ick TR-55 Veraion: 5.46 S/N: 

TE- ~ 5 TP.BGhlL'R. E {DROGRAPE METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-05-2000 10:17:22 
Watershed file: --> 

P:\PROJE2TS\99-33\-Cu7.RENT\SWl'1\QTR55\POSTDD4B.WSD 
Hydrograph file: --> 

P: \PROLTECTS\99-33 \-CJRRENT\SWI-1\QTR55\POSTDD4 . HYD 

2age 2 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2 

>>>> Summary of Subarea Times to Peak<<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

FLW DNSTM POND4 444 

Composite Watershed 444 

Time to Peak at 
Composite Outfall 

(hrs) 

12.6 

12.6 

2H6Vl301 
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Quick TR-55 Jers1c0: 5.46 S/N: 

TR - 5 5 T J\.BUT.,;;,.R HYDROGRAPH METEOD 
Type II Distribution 

(24 hr. Duration Storm} 

Executed: 05-05-2000 10:17:22 
Watershed file: --> 

P:\PROJECTS\99-33\-CUKRENT\SWM\QTR55\POSTDD4B.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4 .HYD 

Pase 3 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED~ SUBAREA 2 

Subarea 
Description 

FLW DNSTM POIID4 

Total (cfs) 

Subarea 
Description 

FLW DNSTM POND4 

ro-cal (cfs) 

Subarea 
Description 

:;'LW DNSTM POND4 

Total (cfs) 

Subarea 
Description 

' 1aW DNSTM POND4 

·otal {cfs) 

11. 0 
hr 

14 

14 

12.5 
hr 

3 98 

398 

14.0 
hr 

64 

64 

18.0 
hr 

20 

20 

Composite Hydrograph Summary (cfs} 

11.3 
hr 

19 

19 

12.6 
hr 

444 

444 

14.3 
hr 

51 

51 

19.0 
hr 

18 

18 

11. 6 
hr 

25 

25 

12.7 
hr 

430 

430 

14.6 
hr 

43 

43 

20.0 
hr 

16 

16 

11.9 
hr 

38 

38 

12.8 
hr 

387 

387 

15.0 
hr 

37 

37 

22.0 
hr 

13 

13 

12.0 
hr 

48 

48 

13.0 
hr 

264 

264 

15.5 
hr 

32 

32 

26.0 
hr 

0 

0 

12.1 
hr 

71 

71 

13.2 
hr 

180 

l 8 Q 

16.0 
hr 

28 

28 

12.2 
hr 

121 

121 

13.4 
hr 

129 

l29 

16.5 
hr 

25 

25 

12.3 
hr 

203 

203 

13.6 
hr 

97 

97 

17.0 
hr 

23 

23 

2H6Vl302 
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Quick T~-55 Version: 5.46 S/N: 

TR- 5 5 TABUilill HYDROGRAPH METHOD 
Type II Distribution 

(24 hr. D-;.iration Storm) 

Executed: 05-05-2000 10:17:22 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\POSTDD4B.WSD 
Hydrograph file: --> 

P: \PROLTECTS\ 99-3 3 \-CURRENT\SWM\QTR55\POSTDD4 . HYD 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBAREA 2 

Time Flow Time Flow 
(hrs) (cfs) (hrs) ( cfs) 
----------------- -----------------
11. 0 14 14.8 40 
11.1 16 14.9' 38 
11. 2 17 15.0 37 
11.3 19 15.1 36 
11.4 21 15.2 35 
11. 5 23 15.3 34 
11. 6 25 15.4 33 
11.7 29 15.5 32 
11.8 34 15.6 31 
11.9 38 15.7 30 
12.0 48 15.8 30 
12.1 71 15.9 29 
12.2 121 16.0 28 
12.3 203 16.1 27 
12.4 308 16.2 27 
12.5 398 16.3 26 
12.6 444 16.4 26 
12.7 430 16.5 25 
12.8 387 16.6 25 
12.9 325 16.7 24 
13.0 264 16.8 24 
13.1 222 16.9 23 
13.2 180 17.0 23 
13.3 154 17.1 23 
13.4 129 17.2 22 
13.5 113 17.3 22 
13.6 97 17.4 21 
13.7 87 17.5 21 
13. 8 78 17.6 21 
13.9 71 17.7 21 
14. 0 64 17.8 20 
14 .1 60 17.9 20 
14. 2 55 18.0 20 
14.3 51 18.1 20 
14. 4 48 18.2 20 
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Quick TR-55 Version: 5.46 S/N: 

TR-55 TABULAR HYDROGRAPH METHOD 
Ty-pe I I DistriJ)ution 

(24 hr. Duration Storm) 

Executed: 05-05-2000 10:1::22 
Watershed file: ·- > 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR5S\POS7'DI:'4B.WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CTJRRENT\SWM\QTR55\POSTDD4 .HYD 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW FROM WATERSHED 4 SUBJ\...REA 2 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
18.6 19 22.4 12 
18.7 19 22.5 11 
18.8 18 ::::2.6 11 
18.9 18 22.7 11 
19.0 18 22.8 10 
1~ .1 18 22.9 10 
19.2 18 23.0 10 
19.3 17 23.1 9 
19.4 17 23.2 9 
19.5 17 23.3 9 
19.6 17 23.4 8 
19.7 17 23.5 8 
19.8 16 23.6 8 
19.9 16 23.7 7 
20.0 16 23.8 7 
20.1 16 23.9 7 
20.2 16 24.0 6 
20.3 16 24.1 6 
20.4 15 24.2 6 
20.5 15 24.3 6 
20.6 15 24.4 5 
20.7 15 24.5 5 
20.8 15 24.6 5 
20.9 15 24.7 4 
21.0 14 24.8 4 
21.1 14 24.9 4 
21.2 14 25.0 3 
21.3 14 25.1 3 
21.4 14 25.2 3 
21.5 14 25.3 2 
21.6 14 25.4 2 
21.7 13 25.5 2 
21.8 13 25.6 1 
21. 9 13 25.7 1 
22.0 13 25.8 1 
22.l 13 25.9 0 
22.2 12 
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Quic:k T~-55 V:::,~·, ~on: 5.-,!6 S/N: 

TR-55 TABULA.R 1-rt0F:.OGPJi.:l?H ME~.Ch,}D 
Type II Distribtid on 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:46:16 
Pate::-shed file: --> 

P: \PRC3ECTS\ 99 -33 \ .,C'lTRREiJT\SWM'. QTR55 \PST~ P1.I 95. w . .3D 
Hydrograph file: --> 

2:\PROJECTS\99-33\-CURRENT\Sv.'M\QTR55\P.ST1AI95.HYD 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNNING IN CH.Zl..NNEL WHICH IS 
BETWEEN THE OUTLET OF WS1AND THE OUTLET OF WS4 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea 
Description 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

Precip. 1 Runoff Ia/p 
(in) (in) input/used 

-------------------------------------------------------------------------------
WATERSHED l 
195 

108.89 
46.35 

80.0 
90.0 

1. 00 
0.50 

-

0.00 
0.00 

7.80 
7.80 1 

5.44 
6.61 

.06 

.03 
.10 
.10 

* Travel time from subarea outfall to composite watershed outfall point. 

Subarea 
Description 

'JATERSHED 1 
195 

Total area= 155.24 acres or 0.2426 sq.mi 
Peak discharge= 459 cfs 

>>>> Computer Modifications of Input Parameters<<<<< 

Input Values 
Tc * Tt 

(hr) (hr) 

0.94 
0.62 

C.00 
0.00 

Rounded Values 
Tc * Tt 

(hr) (hr) 

1. 00 
0.50 

0.00 
0.00 

Ia/p 
Interpolated 

(Yes/No) 

No 
No 

Ia/p 
Messages 

Computed Ia/p < .1 
Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 

2H6Vl307 
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Quick TR-55 Versio~: 5.46 S/N: 

L> 5 5 TJ!....BULl\R HYDRC:~r.?.APH METHOD 
Type II DistriDut.ion 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:45:16 
Watershed file: --> 

p,\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.WSD 
Hydrograph file: --> 

P:\PRCJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.HYD 

Pag~ 2 

PGST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNlHNG IN CH.l'.\NNEL WHICH IS 
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

>>>> Summary of Subarea Times to Peak<<<< 

Peak Discharge at 
Composite Outfall 

Subarea (cfs) 

WATERSHED l 330 
195 253 

Composite Watershed 459 

Time to Peak at 
Composite Outfall 

(hrs) 

12.8 
12.4 

12.6 

2H6Vl308 
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Quick TR-55 Ve: ·ion: 5.4.6 S/N: 

TR-'~ 5 T.Zl.BlTL~'1 ff{DROGP~Zli.PH Jv'IETHOD 
Type II Distribution 

(24 hr. Duration Sto~m) 

Executed: 05-04-2000 09:46:16 
Watershed file: --> 

P: \PROJFC'TS\99-33 \-CiJRRENT\SWM\QTRS5\PST1AI95. WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.HYD 

POST-DEVELOPMENT HYDROGRAPH FOR FLOW RUNNING IN c1-rn.t.J""NEL W'HICH IS 
BETWEEN THE OUTLET OF WSl AND THE OUTLET OF WS4 

Subarea 
Description 

WATERSHED 1 
195 

rotal (cfs) 

Subarea 
Description 

WATERSHED 1 
:95 

Total (cfs) 

Subarea 
Description 

IATERSHED 1 
95 

rrotal (cfs) 

Subarea 
escription 

TERSHED 1 

11.0 
hr 

10 
8 

-is 

12.5 
hr 

214 
243 

457 

14.0 
hr 

77 
22 

99 

18.0 
hr 

19 
9 

Composite Hydrograph Summary (cfs) 

11. 3 
hr 

14 
11 

25 

12.6 
hr 

267 
192 

459 

14.3 
hr 

58 
20 

78 

19.0 
hr 

16 
8 

11. 6 
hr 

19 
15 

34 

12.7 
hr 

305 
142 

447 

14.6 
hr 

46 
17 

63 

20.0 
hr 

14 
7 

11.9 
hr 

27 
27 

54 

12.8 
hr 

330 
108 

438 

15.0 
hr 

37 
15 

52 

22.0 
hr 

11 
6 

12.0 
hr 

32 
45 

77 

13.0 
hr 

290 
67 

357 

15.5 
hr 

31 
14 

45 

26.0 
hr 

0 
0 

12.1 
hr 

44 
81 

125 

13.2 
hr 

221 
46 

267 

16.0 
hr 

27 
12 

39 

12.2 
hr 

67 
147 

214 

13.4 
hr 

162 
35 

197 

16.5 
hr 

24 
11 

35 

12.3 
hr 

104 
224 

328 

13.6 
hr 

123 
29 

152 

17.0 
hr 

21 
10 

31 

2H6V1309 

12.4 
hr 

155 
253 

4 08 

13.8 
hr 

95 
25 

120 

17.5 
hr 

19 
10 

29 

113 



Total tcfE) 28 17 0 

2H6Vl310 



Q~i, \ TR-S5 Version: 5.46 S/N: 

TR - 5 5 TABUL1 .?. HYDROGR.Zi..PH METHOD 
Type II Distributic:.." 

(24 hr. Duration Storm) 

Executed: 05-04-2000 09:46:16 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.WSD 
Hydrograpt file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PST1AI95.HYD 

Page 4 

POST-DEVELOPMENT HYDROGRAPH FCR FLOW RUNNING IN CfIP..NNEL WHICH IS 
BETWEEN THE OUTLET OF WS1 AND THE OUTLET OF WS4 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
11. 0 18 14.8 58 
11.1 20 14.9 55 
11. 2 23 15.0 52 
r1.3 25 15.l 51 
11. 4 28 15.2 49 
11.5 31 15.3 48 
11.6 34 15.4 46 
11. 7 41 15.5 45 
11. 8 47 15.6 44 
11.9 54 15.7 43 
12.0 77 15.8 41 
12.1 125 15.9 40 
12.2 214 16.0 39 
12.3 328 16.1 38 
12.4 408 16.2 37 
12.5 457 16.3 37 
12.6 459 16.4 36 
12.7 447 16.5 35 
12.8 438 16.6 34 
12.9 398 16.7 33 
13.0 357 16.8 33 
13.l 312 16.9 32 
13.2 267 17.0 31 
13.3 232 17.1 31 
13.4 197 17.2 30 
13.5 175 17.3 30 
13.6 152 17.4 29 
13.7 136 17.5 29 
13.8 120 17.6 29 
13.9 110 17.7 29 
14.0 99 17.8 28 
14.1 92 17.9 28 
14.2 85 18.0 28 
14.3 78 18.1 28 
14.4 73 18.2 27 

2H6V1311 
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Quick :h-55 Versie~: 5.46 S/N: 

TR-55 TABUI.JH<. HYDROGRJ..PH METEOD 
Type II D:i.utribution 

(24 hr. Duration Storm) 

Executed: 05-04-20CO 09:46:16 
'Viatersh·2d file: - - > 

?:\PROJECTS\99-33\-CURRENT\SWM\QTRS5\PST1AI95.WSD 
Hydrograph file: --> 

_): \F:WJECTS\9 9-33 \-CURRENT\SWM\QTRS5\PST11U95. HYD 

POST-DEVELOPMENT HYDROGR]\.PH FOR FLOW RUNNING IN CHANNEL WHICH IS 
BETWEEN THE OUTLET OF WS1 ~.ND THE OUTLET OF WS4 

Time Flow Time Flow 
(hrs) (cfs) (hrs) ( cf s) 
----------------- -----------------
18.6 26 22.4 15 
18.7 25 22.5 15 
18.8 25 22.6 14 
18.9 24 22.7 14 
19.0 24 22.8 14 
19.1 24 22.9 13 
19.2 23 23.0 13 
19.3 23 23.1 12 
19.4 23 23.2 12 
19.5 22 23.3 11 
19.6 22 23.4 11 
19.7 22 23.5 11 
19.8 22 23.6 10 
19.9 21 23.7 10 
20.0 21 23.8 9 
20.1 21 23.9 9 
20.2 21 24.0 8 
20.3 20 24.1 8 
20.4 20 24.2 8 
20.5 20 24.3 7 
20.6 20 24.4 7 
20.7 20 24.5 6 
20.8 19 24.6 6 
20.9 19 24.7 6 
21. 0 19 24.8 5 
21.1 19 24.9 5 
21.2 19 25.0 4 
21.3 18 25.1 4 
21.4 18 25.2 3 
21.5 18 25.3 3 
21. 6 18 25.4 3 
21.7 18 25.5 2 
21.8 17 25.6 2 
21.9 17 25.7 1 
22.0 17 25.8 1 
22.1 17 25.9 0 
22.2 16 
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Quick TR-55 Version: 5 46 S/~. 

TR - 5 5 TABUL}'ill HYDROGPJ'tPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:01 
Watershed file: --> 

P: \PROJECTS\ 9 9-3 3 \- -:URRENT\SWM\QTR55\PSTI95TL. WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.HYD 

Page :~ 

i,JST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER I95 

>>>> Input Parameters Used to Compute Hydrograph <<<< 

Subarea 
Description 

AREA 
(acres) 

CN Tc 
(hrs) 

* Tt 
(hrs) 

p . _ rec1p. 
(in) 

Runoff 
(in) 

Ia/p 
input/used 

FLW UPSTM POND4 
FLW DNSTM POND4 
FLOW FROM WS 1 
FLOW FROM 195 

155.53 
126.ll 
108.89 
46.35 

70.0 
79.0 
82.0 
90.0 

0.75 
0.75 
1. 00 
0.50 

0.50 
0.00 
0.00 
0.10 

7.80 
7.80 
7.80 
7.80 

4.29 
5.32 
5.67 
6.61 

.11 

.07 

.06 

.03 

.10 

.10 

.10 

.10 

* Travel time from subarea outfall to composite watershed outfall poi~t. 
Total area= 436.88 acres or 0.6826 sq.mi 

Peak discharge= 1127 cfs 

>>>> Compucer Modifications of Input Parameters<<<<< 

Subarea 
Description 

~LW UPSTM POND4 
FLW DNSTM POND4 
PLOW FROM WS 1 
'LOW FROM I 9 5 

Input Values 
Tc * Tt 

(hr) (hr) 

0.65 
0.77 
0.94 
0.62 

0.66 
0.00 
0.01 
0.01 

Rounded Values 
Tc * Tt 

(hrl /hr) 

0.75 
0.75 
1. 00 
0.50 

0.50 
0.00 
0.00 
0.10 

Ia/p 
Interpolated 

(Yes/Nol 

No 
No 
No 
No 

Ia/p 
Messages 

Computed Ia/p < .1 
Computed Ia/p < .1 
Computed Ia/p < .1 

* Travel time from subarea outfall to composite watershed outfall point. 

2H6V1315 



Quick TR-55 Ver~ion: 5. 15 S/~: 

TR-55 ':U~BTJLr'..R EYDROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Execute~: 05-04-2000 08:19:01 
Watershed file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.WSD 
Hydroaraoh file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.HYD 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER 195 

>>>> Summary of Subarea Times to Peak<<<< 

Subarea 

FLW UPSTM POND4 
FLW DNSTM POND4 
FLOW FROM WS 1 
FLOW FROM 195 

Composite Watershed 

Peak Discharge at 
Composite Outfall 

(cfs) 

373 
444 
344 
239 

1127 

Time to Peak at 
Composite Outfall 

(hrs) 

13.0 
12.6 
12.8 
12.5 

12.8 

2H6V1316 
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Qcick TR-55 Version; 5.46 S/N: 

TR- 5 5 T)\.BULAR HYDROGRAPE ME':liC)D 
Ty;,e II Distributior: 

(24 hr. Durc,._ion Ston .. ) 

Executed: 05-04-2000 08:19:01 
Katershed file: --> 

P: \PROJECTS\99-3 3 \-CURRENT\Sv..7M\QTR55\PSTI95TL. WSD 
Hydrograph file: --> 

4,: \PROJECTS\99-3 3 \-ClTRRENT\SWM\QTR55\PSTI95TL. HYD 

Pa.c;e 3 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER 195 

Subarea 
Description 

FLW UPSTM POND4 
.. ,LW DNSTM POND4 

LOW FROM WS 1 
4 LOW FROM 195 

ll. 0 
hr 

9 
14 
11 
-8 

Composite Hydrograph Summary (cfs) 

11.3 
hr 

13 
19 
14 
11 

11. 6 
hr 

17 
25 
19 
14 

11. 9 
hr 

22 
38 
28 
24 

12.0 
hr 

25 
48 
34 
38 

12.1 
hr 

28 
71 
45 
67 

12.2 
hr 

32 
121 

69 
121 

12.3 
hr 

41 
203 
108 
189 

12.4 
hr 

55 
308 
162 
232 

-------------------------------------------------------------------------------
.al (cfs) 

Subarea 
Description 

LW UPS TM POHD4 
FLW DNSTM POND4 

-~ .... ow FROM ws 1 
,:.,ow FROM 195 

42 

12.5 
hr 

85 
398 
223 
239 

57 

12.6 
hr 

133 
444 
279 
208 

75 

12.7 
hr 

198 
430 
317 
164 

112 

12.8 
hr 

269 
387 
344 
127 

145 

13. 0 
hr 

373 
264 
302 

78 

211 

13.2 
hr 

358 
180 
231 

52 

343 

13.4 
hr 

286 
129 
169 

38 

541 

13.6 
hr 

209 
97 

128 
31 

757 

13.8 
hr 

150 
'"70 

, L) 

99 
26 

- - - - - - - - - ----------------------------------------------------------------------
'T'ot.al (cfs) 945 1064 1109 1127 1017 821 622 465 353 

2H6V1317 
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Quick TR-55 Version: 5.4G S.:N: 

~:E- 55 Tl\BCLAR HYI)ROGR.},.PH nsTHOD 
Type II PistributioL 

(24 hr. Du.ratiun .Storm; 

Execl,ted: 05-04-2000 C:8:19:01 
Watershej file: --> 

P: \PROJECTS\99-33 \--CURRENT\SWM\QTR55\PSTI95TL. WSD 
Hydrograph file: --> 

J?:\PROJECTS\99-33\-CURRENT\SWM\QTR55\PSTI95TL.HYD 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TLAVELING THROUGH 
CULVERT UNDER 195 

Subarea 
Description 

F'LW UPS TM POND4 
FLW DNSTM POND4 
FLOW FROM ws 1 
?LOW FROM 195 

14.0 
hr 

111 
64 
80 
23 

Composite Hydrograph Summary (cfs) 

14.3 
hr 

77 
51 
61 
20 

14.6 
hr 

58 
43 
48 
17 

15.0 
hr 

45 
37 
39 
16 

15.5 
hr 

36 
32 
32 
14 

16.0 
hr 

31 
28 
28 
12 

16.5 
hr 

28 
25 
25 
11 

17.0 
hr 

25 
23 
22 
10 

17.5 
hr 

23 
21 
20 
10 

-------------------------------------------------------------------------------
.,,.,tal (cfs) 

Subarea 
Description 

-'LW UPS TM POND4 
·'LW DNSTM POND4 

FLOW FROM ws 1 
"LOW FROM I95 

·fotal (cfs) 

278 

18.0 
hr 

21 
20 
19 

9 

69 

209 

19.0 
hr 

19 
18 

16 
8 

61 

166 

20.0 
hr 

17 
l6 
14 

7 

54 

137 

22.0 
hr 

13 
l3 
12 

6 

44 

114 

26.0 
hr 

0 
n 
V 

0 
0 

0 

99 89 80 74 

2H6Vl318 
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Quick TR-55 ~eraion: 5.46 S/N: 

TR-55 TABCL2\R H'iTROGRAPH METHOD 
Type II Distribution 

(24 hr. Duration Storm) 

Executed: 05-04-2000 08:19:01 
Watershed file: --> 

P.\PROJECTS\99-33\-CURRENT\SWM\QTRS5\PSTI95TL.WSD 
Hydrograph file: --> 

P: \PROJECTS\99-3 3 \-CURRENT\Sh'M\QTR55\PSTI95TL. HYD 

Paqe c 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER I95 

Time Flow Time Flow 
(hrs) (cfs) (hrs) (cfs) 
----------------- -----------------
11.0 42 14.8 152 -
11.1 47 14.9 144 
11.2 52 15.0 137 
11.3 57 15.1 132 
11.4 63 15.2 128 
11.5 69 15.3 123 
11. 6 75 15.4 119 
11.7 87 15.5 114 
11.8 100 15.6 111 
11.9 112 15.7 108 
12.0 145 15.8 105 
12.1 211 15.9 102 
12.2 343 16.0 99 
12.3 541 16.1 97 
12.4 757 16.2 '? 5 
12.5 945 16.3 93 
12.6 1064 16.4 91 
12.7 1109 16.5 89 
l2.8 1127 16.6 87 
12.9 1072 16.7 85 
13.0 1017 16.8 84 
13.1 919 16.9 82 
13.2 821 17.0 80 
13.3 721 17.1 79 
13.4 622 17.2 78 
13.5 544 17.3 76 
13.6 465 17.4 75 
13.7 409 17.5 74 
13.8 353 17.6 73 
13.9 316 17.7 72 
14.0 278 17.8 71 
14.l 255 17.9 70 
14.2 232 18.0 69 
14.3 209 18.1 68 
14.4 195 18.2 67 

2H6Vl319 JS3 
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Qui=k TR-55 Version: 5.46 S/N: 

TR- 5 5 Tl',EULAR HYDROGr-'"1'\PH METHOD 
T:,'Pe II Distribution 

(24 hr. Duration S~or~) 

Executed: 05-04-20C 08:19:01 
Watershed file: --> 

P: \PROJECTS\99- 33 \-C'iJRRENT\SWM\QTR55\PSTI95TL. WSD 
Hydrograph file: --> 

P:\PROJECTS\99-33\-CURRENT\SWM\QTR55\P.f'I95TL.HYD 

POST-DEVELOPMENT HYDROGRAPH FOR ALL FLOW TRAVELING THROUGH 
CULVERT UNDER 195 

Time Flow Time Flow 
(hrs} (cfs) (hrs) (cfs) 
----------------- -----------------
18.6 64 22.4 40 
18.7 63 22.5 38 
18.8 63 22.6 37 
18.9 62 22.7 36 
19.0 61 22.8 35 
J:--9 .1 60 22.9 34 
19.2 60 23.0 33 
19.3 59 23.1 32 
19.4 58 23.2 31 
19.5 58 23.3 30 
19.6 57 23.4 29 
19.7 56 23.5 28 
19.8 55 23.6 26 
19.9 55 23.7 25 
20.0 54 23.8 24 
20.1 54 23.9 23 
20.2 53 24.0 22 
20.3 52 24.1 21 
20.4 52 24.2 20 
20.5 52 24.3 19 
20.6 51 24.4 18 
20.7 so 24.5 16 
20.8 so 24.6 15 
20.9 50 24.7 14 
21. 0 49 24.8 13 
21.1 48 24.9 12 
21.2 48 25.0 11 
21.3 48 25.1 10 
21.4 47 25.2 9 ' 
21.5 46 25.3 8 
21.6 46 25.4 7 
21.7 46 25.5 6 
21.8 45 25.6 4 
21.9 44 25.7 3 
22.0 44 25.8 2 
22.1 43 25.9 1 
22.2 42 

2H6V1321 
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POST DEVELOPfv1ENT HYDROGFtAPH FOR TOTAL FLOVV 
\NIThiN \NATERSHED 4 

_ _TIME Outflow: eom:i ~ Q.utflow ws A.~2 .Qlli'1IDYLW.S..1 + 195 Iatal Qutflow 
(. '.lin) (hrs) 
702 11. 7 0.584 29 41 70584 
708 11.8 1.536 34 47 82.536 
714 11.9 1. 71 38 54 93.71 
720 12 1.84 48 77 126.84 
726 12.1 1.912 71 125 197.912 
732 12.2 1.974 121 214 336.974 
738 12.3 2.084 203 328 533.084 
744 12.4 2.17 308 408 718.17 
750 12.5 2.224 398 457 857.224 
756 12.6 2.308 444 459 905.308 
762 12.7 2.4 430 447 879.4 
768 12.8 2.474 387 438 827.474 
774 12.9 - 5.98 325 398 728.98 
780 13 36.216 264 357 6~7.216 
786 13.1 103.95 222 312 637.95 
792 13.2 193.402 180 267 640.402 
798 13.3 294.966 154 232 680.966 
804 13.4 359.804 129 197 685.804 
810 13.5 369.572 113 175 657.572 
816 13.6 341.048 97 152 590.048 
822 13.7 299.498 87 136 522.498 
828 13.8 257.78 78 120 455.78 
834 13.9 221.18 71 110 402.18 
840 14 190.704 64 99 353.704 
846 14.1 166.832 60 92 318.832 
852 14.2 150.504 55 85 290.504 
858 14.3 140.032 51 78 269.032 
864 14.4 126.114 48 73 247.114 
870 14.5 110.372 46 68 224.372 
876 14 6 97.536 43 63 203.536 
882 14.7 37.152 42 60 139.152 

2H6VI323 
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Norrio.l Depth Results 

Cross-Section: 
Elevo. tion: 
Depth: 
Discho.rge: 

Energy Gro.dient: 

Froude Nur1be1": 
Flow Regir1e: 
Flow AreQ: 
Aver0ge Velocity: 
Mo.xiriuM Velocity: 
CoMposite n: 
Hydt"o.ul'lc Ro.dius: 
\.Jetted Pet"irieter: 
wetted Top width: 

Critico.l Slope: 

10001 
102.95 ft MSL 
4. ~s ft 

cfs 
ft/ft 

395.00 

0.0176 
0.:3788 

Subcritico.l 
82.60 sq ft 
4.79 ft/s 
le.SJ ft/ s 
0.1065 
2.23 

3"1.12 
J,L36 

o.:~802 

ft 
ft 
ft 
ft/ft 

NorMo.l Depth Results 

C1-oss-Section: 
Elevation: 
Depth: 

Disch0rge: 

Energy Gro.dient: 
F roude Nur1bet": 
Flow Regirie: 
Flow Areo.: 
Aver0ge Velocity: 
H0xiMuM Velocity: 

CoMposite n: 
Hydro.ulic R0dius: 
\./ettP.d Perir1eter: 

\./ e t t c ci T o p \./ i d t h : 
. '":-tico.l SlopP 

10001 
10 3.28 
5.c~B 
4::;9,00 

0.(176 

ft MSL 
ft 

cfs 
ft/ft 

0.]7 4 6 
Subcritico.l 
94.04 
4.}39 
13.08 

0.1071 
2.39 

3~1.38 

36.51 
n ?7t\7 

sq ft 
ft/s 
ft/s 

ft 
ft 

ft 
ft/ft 

NorMo.l Depth Ret~ul ts 

Cross-Section: 

Elevo. tion: 
Depth: 
Discho.rge: 
Energy Gr~ o.dient: 

Froude Nur-d:::cr: 

Flow RegiMe: 
Flow Area: 

Avero.ge Velocity: 
No.xiMUM Velocity: 
Cor1posite n1 
Hyciro.ullc Ro.cllus: 
wetted PerlMeter: 
\.Jetted Top \width: 
Critical Slope: 

20 1 !)'.) 

84.~;b ft M:· 1 

3.46, f' t 
177 .c..~O cfs 
0.024 ft/Ft 
0.3554 
Subc:rltico.l i 
47.27 
3.74 
1 l.31 
U.1097 
1.16 
40.61 
39.23 
0.4927 

SCl ·Ft 
Ft/~; 
ft/5 

p·t 

ft 
ft 
ft,/ ft 

Norr10.l Depth Results 

Cross-Section: 
Elevo. tion: 
Depth: 
Discho.rge: 
Energy Gro.c!ient: 
Froude NuMbe1'"': 
Flow RegiMe: 
Flow Area: 
Avero.ge ·velocity: 

Mo.xiMUM Velocity: 
CoMposite n: 

Hydro.ullc Ro.d!us, 
\.Jetted PeriMeter: 

\Jetted Top \./idth: 
Critico.l Slope: 

20100 
85.30 
3.80 
232.17 
0.02·1 
0.337 4 

ft M:;L 
rt 
cf's 
f't/fi; 

St.,.;bcrltlc(.J 
62.21 
3.72 
12.06 

0.110:"5 
1.28 
'18.73 

4 7.32 
0. ;.(36] 

r+ sq r ,. 

ft/ :7 
ft/::; 

ft 
ft 
f't 
ft//· 



t\Jon'10.l Depth Results 

Cross-Section: 
Elevo. tion: 
Depth: 

Discho.rge: 
Energy Gro.dient: 
Fr oude NuMber: 
Flow RegiMe: 
Flow Areo.: 

Avero.ge Velocity: 
lfoxiMUM Velocity: 
Cor1posite n: 
Hydr~o.ulic Ro.dius: 
\./ e tt ed PeriMetet": 
\Jetted Top width: 
Critico.l Slope: 

30001 

71.17 
1.17 

ft MSL 
ft 
cfs 
ft/ft 

360.25 
0.0309 
0.2861 
Subcritico.l 
204.78 sq ft 

1.75 ft/s 
1.75 ft/s 
0.105 
0.59 
348.66 
348.60 
0.381S 

ft 
ft 
ft 
ft/ft 

~~on•1ul Depth Results 

C1"oss-Section1 
Eleva. tion: 
Depth: 

Discho.rge: 

Energy Gro.dlent: 
Froude Nuf"lber: 
1=-low RegiMe: 
Flov.1 Areo.: 
Avero.ge Velocity: 

Ho.xiMuM Velocity: 
Coriposite n: 

. Hyd1"0.ulic Ro.dius: 
\.Jetted Per--irrieter: 
\./ e t t 2 d T op width: 
C 1" i tic o. l S l op e : 

30001 
71.51 ft MSL 
1.51 ft 

cfs 
ft/ft 

699.86 

0.0309 
0.2944 
Subcritico.l 
340.43 sq ft 
2.08 ft/s 
2.08 ft/s 
0.105 
0.76 
449.54 
449.46 

0.3506 

ft 
ft 
ft 
ft/ft 

~1orrrn.l Depth Results 
I 

Ct"oss-Sectior1: 

Elevo. tion: 
Depth: 
Discho.rge: 
Energy Gro.dient: 
Frqude NuMber: 
Flow Regir,e: 
Flow Area.: 

Av(ro.ge Velocity: 
Mo.xir1ur1 Velocity: 
Cor1posite n: 
Hyciro.ulic Ro.ciius: 
wetted Perir1eter: 
wetted Top width: 
Critico.l Slope: 

40001 

92.61 
3.61 

ft MSL 
ft 
cfs 
ft/ft 

848.00 
0,0164 
0.2943 
Subcritico..l 
267.36 sq ft 
3.17 
9.84 
0.1063 
1.58 
168.70 
166.51 
0.3201 

ft/s 

ft/s 

ft 
ft 
ft 
ft/ft 

t'-JorMo.l Depth Results 

Cross-Section: 
Eleva. tion: 
Depth: 
Discho.rge: 

Energy Gro.dient: 
Froude NuMber: 
Flow RegiMe: 
Flow Area.: 
Avero.ge Velocity: 
Mo.xiMUM Velocity: 
Cor1posite n: 

Hydro.ulic Ro.dius: 
wetted Perif"leter: 
wetted Top width: 
Critico.l Slope: 

40001 
92.98 
3.98 

ft MSL 
ft 
cfs 
ft./ ft 

1127 .00 

0.0164 
0.3007 
Subcr-itico.l 
330.97 
3.40 
10.51 
0.1065 

1.88 
175.96 
173.69 
0.2819 

sq ft 
ft/s 
ft/s 

ft 
ft 
f' t 
ft/ft 

N 

== 0-, 

-< -w 
N 
0-, 



===~==--=-----:=---=---==== 
BOSS RiverCiill (tm) 

Copyright (C) 1999 B~SS International 
All Rights Reserved 

Version 
Serial Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 
for water-surface profile computations. Program based upon the September 
1990 version, updated on August 1991. 

uISCL..l'>..IMER : 

BOSS RiverC.AD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of chis program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Althouqh BOSS International has endeavored to :!',a}-:e BOSS RiverC.hD 
error free, che program is not and cannot be cercified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 1 PRE-DEVELOPMENT 
TIM EVERLY 

5/08/2000 
11:46 pm 2H6Vl327 

. ' 



BOSS R .. i,re.r(~I~l) EE(::--2 li..~~~al].'Sis \rersior1 4 ~ 0 
PF.OJE~T TITLE ·~~ · FOUR SEA3CNS IN HIST. VJ.~ - FI C:CDPLA.IN S 
PR.O~E(~T !\~1}l'V:BJ3:R : 9 9- 3 3 - 01 5/C8/20C:O 

----·-----------·---

T1 99-33-01 
T2 FOUR SSASONS IN 'IIST. VA. - FLOODPLAIN STlTI'::· 
73 WATEL3HED 1 PRE-DEVELOPMENi' 
T4 i'LOW REDUCTION @ CROS::.C SECTION 10100 TO ACCOUNT FOR FLOW =tll\l,'NELED 
T4 ONTO THE PROPERTY BY WAY OF A CULVERT UNDER I-95 

JCB PARAMETERS : 

Jl ICHECK INQ Nif\Jv EHR STRT METRIC HVINS Q 

-10 2 395 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALLDC IBW 

-1 -1 -6 

STATUS: Analyzing profile 1. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 10001.000. 

2H6V1328 
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FROJE(:'T l'l"U~-,1IBER : :} 9 - 3 3 - G l 

Cross 
Section 
Nurrber 
SECNO 

Energy 
Gradient 

SLOPE 
(ft/ft) 

Cummul
ative 
Volume 
VOL 
(acre-ft) 

Total 
Flow 

Q 
~fs) 

?low 
Travel 
Time 
f:!:ME 
(hrs) 

_J_ OiJOl. 000 

0.002ll0 
0.00 

395 
0.00 

:::...eft 
Over bank 
Manning 
X.NL 

Left 
Over bank 
Length 
XLOBL 
(ft) 

Left 
Over bank 
Area 
ALOB 
(sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
(ft/s) 

0 
77 

122 
1. 58 

Channel 
Manning 
n 
XNCH 

Channel 
Lengtl-i 

XLCH 
(ft) 

Channel 
Area 

ACH 
(sq ft) 

Channel 
Flow 

QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
(ft/s) 

0 
25 

142 
5.69 

Over bank 
ManLing 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
(sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
( ft/s) 

Flow 
Depth 

DEPTH 
(ft) 

Energy 
Gradient. 
Elevation 
EG 
(ft MSL) 

Bridge 
Deck 
Area 
CORAR 
(sq ft) 

Computed 
W. S. 

) 

Water 
Surface 
Elevaticn 
CWSEL 
( ft MSL) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
(ft MSL) 

Left 
w. s. 

Top Width Station 
TOPWD SSTA 
(ft) (ft) 

Length Cummul. 
Weighted Surface 
Manning n Area 
WTN TWA 

(acres) 

C.110 7.44 105.44 
0 105.65 0.21 

85 0.00 99.00 
129 51.0 1009.44 

1.51 0.000 0.0 

STATUS: Analyzing cross-section reach 10002.000. 

10002.000 
0.001978 

0.14 
395 

0.00 

0.120 
29 
81 

118 
1.45 

0.035 
28 
10 
43 

4.11 

0.110 
28 

140 
232 

1.65 

7.15 
105.72 

0.00 
60.2 

0.000 

105.65 
0.06 

99.50 
1008.52 

0.0 

STATUS: Analyzing cross-section reach 10100.000. 

PAGE 3 

5/08/7 

---------

Critic~;l ¥nown 
W. S. W. S. 
Elevation Elevacicn 
CRIWS WSELK 
(ft MSL) (ft MSL) 

Friction 
Ene::·gy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
(ft MSL) 

Right 
w. s. 
Station 
END ST 
(ft) 

Minimum 
C. S. 
Elevation 
ELM IN 
( ft MSL) 

0.00 
0.00 

99.00 
1060.43 

98.00 

0.00 
0.06 

99.50 
1068.72 

98.50 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number ot 
Other 
Trials 
I CONT 

lOS.44 
0.00 

0 
0 
0 

0.00 
0.01 

2 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (K~~TIO) 0. 

2H6Vl329 



BOSS Ri verCAD HEC-2 Analysis ve:csicn :1. 0 
PROJECT TITLE --~·-FOUR SEASONS IlJ HIST. VA .. - FLOODPLAIN S 
F:=::OJECT NUMBER : 9 9 - 3 3 - 01 

2CNO XNL XNCH XNR I:EPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG H\T 
VOL ALOB J\.CH AROB CORAR LTBNK 
Q QLOB QCH QROB TOFvfD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- - - ------·- --------- --------- ---------

10100.000 0.110 0.040 0.110 5.01 106.01 
0.004317 188 102 85 106.07 0.06 

0.77 119 7 32 0.00 102.00 
235 152 30 52 103.6 1048.54 

0.03 1. 28 4.06 1. 62 0.000 0.3 

STATUS: Analyzing cross-section reach 10200.000. 

s/oo/;~ooo 

CR:WS 1'1SELt-: 
HL CLOSS 
RTBNK ITRIA.L 
END ST IDC 
ELM IN J,~OHT 
--------- ---------

o. o.· 0.0G 
0.35 0.00 

102.00 2 
1152.15 0 
101.00 0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream 

10200.000 0.100 
0.011012 42 

0.93 69 
235 143-

0.03 2.07 

STATUS: JIJ1alyz ing 

10300.000 0.110 
0.020043 104 

1.1 7 28 
235 72 

0.04 2.51 

STATU.S: l':,,,_n:::::il,T""'7~r'l(""f ___ .._......._J-., .,.,1....1,.a.:::, 

l0400.000 0.110 
0.019144 69 

1.33 53 
235 144 

0.05 2.69 

STATUS: Analyzing 

10500.000 0.120 
0.010995 41 

1.46 6 
235 10 

0.06 1. 54 

STATUS: Analyzing 

to Downstream Conveyance Ratio (KRATIO) 0.63 

0.046 0.100 
98 86 

5 28 
27 63 

4.75 2.22 

cross-section reach 

0.052 0.120 
102 95 

4 66 
25 136 

5.12 2.07 

c;:oss - sect ior-1 reach 

0.052 0.120 
102 92 

8 13 
60 30 

6.74 2.22 

cross-section reach 

0.046 0.110 
97 66 
13 80 
77 146 

5.97 1.82 

cross-section reach 

3.87 106.37 
106.47 0.10 

0.00 103.50 
76.8 1061.58 

0.000 0.4 

10300.000. 

3.32 107.82 
107.93 0.11 

0.00 105.50 
85.7 1033.52 

0.000 0.6 

10400.000. 

4.45 109.35 
109.61 0.26 

0.00 105.90 
60.8 1038.99 

0.000 0.8 

10500.000. 

3.07 110.36 
110.58 0.22 

0.00 107.95 
70.7 1029.59 

0.000 0.8 

10600.000. 

0.00 
0.39 

103.50 
1138.41 
102.50 

0.00 
1.45 

105.50 
1119.25 

104.50 

0.00 
l.64 

105.90 
1099.77 
104.90 

0.00 
0.96 

107.95 
1100.34 
107.29 

0.00 
0.01 

2 
0 
0 

0.00 
0.00 

2 
0 
0 

0.00 
0.04 

2 
0 
0 

0.00 
0.00 

2 
0 
0 

2H6VI330 
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PROJECT NTIT'1BER : 9 9 - 3 3 - 0 l 5/08/ 

STATUE: (3301) The velocity head diffeTence for current and previous 
cross-sections exceeded the al1owable specified by I-IVINS. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CwSEL CRIViS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VCL ALOB AC!-I AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

10600.000 0.120 0.046 0.110 3.02 111. 46 111.46 
0.031374 66 101 56 112.30 0.84 1.35 

1. 58 34 12 3 0.00 109.10 109.10 
235 108 119 7 30.0 1086.30 1116.26 

0.06 3.10 9.88 2.36 0.000 0.9 108.44 

STATUS: Analyzing cross-section reach 10700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

10700.000 0.120 0.046 0.110 3.22 114.22 0.00 
0.015247 102 105 75 114.34 0.12 1.97 

l.72 26 __L 57 U.00 111.50 111.50 
235 57 6 170 46.1 1072.13 1118.23 

0.07 2.17 4.19 2.95 0.000 1.0 111.00 

STATUS: Analyzing cross-section reach 10800.000. 

_0800. 000 0.120 0.046 0.110 3.24 115.74 0.00 
0.020715 64 93 90 115.84 0.11 1. 50 

1.89 17 1 74 0.00 113.00 113.00 
235 44 7 182 78.9 1062.64 1141.54 

0.08 2.62 4.90 2.45 0.000 1.1 112.50 

STATUS: lmalyzing cross-section reach 10900.000. 

WARNING: (3302) ~onveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

2H6Vl331 

0.00 
0.19 

2 
5 
0 

1.43 

0.00 
0.07 

2 
0 
0 

0.00 
0.00 

2 
0 
0 
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EOSS RiverC3\D HEC-2 .Analy!::is \"ersicrr 4. C 
PROJECT TITLE ··-: FOUR SFJ'..SQNS I,'1 HI 3T. V.L.. 
PROJECT NUMBER : 99-33-01 

- FLOODP ,2:t.IN S 

_;ECNO XNL XNCH XNR DSPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG fN 
VOL ALOB ... n~cH Jl.ROB CORAR LTBNK 
Q QLOB QCH QROB TCPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

10900.000 0 .120 0. 04 6 0.110 3.09 116.49 
0.006371 114 90 29 116.52 0.03 

2.09 101 1 58 0.00 113.90 
235 134 4 96 103.9 1021.22 

0.09 1. 33 2.63 1.64 0.000 1. 3 

STATUS: Analyzing cross-section reach 11000.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
0.57 

113.90 
1125.13 

113.40 

STATUS: (3235) The computed slope of the energy grade line 
exceeded 0.10, and critical depth has probably 
been crossed. 

Pi\CE 

5/08/2000 

t\iSEI.,!C 
CLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.01 

-
..) 

0 
0 

WARNING: (Jl85) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

J00.000 0.120 0.046 0.110 2.75 117.25 117.25 
.105911 35 94 101 117.66 0.42 0.99 

2.24 35 l 12 0.00 115.00 115.00 
235 156 13 65 s::... 5 1041.00 1092.52 

0.09 4.44 9.91 5.37 0.000 1. 4 114.50 

STATUS: Analyzing cross-section reach 11100.000. 

WARNING: ( 3 3 02) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

11100.000 0.120 0.046 0.110 3.47 119.57 0.00 
0.014104 46 97 90 119.68 0.11 1.99 

2.34 47 1 41 0.00 116.60 116.60 
235 113 7 114 47.1 1016.50 1063.58 

0.10 2.41 4.24 2.76 0.000 1.4 116.10 

STATUS: A..n.al yz ing cross-section reach 11200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

2H6VI332 

0.00 
0.11 

3 
10 

0 

2.74 

0.00 
0.03 

6 
0 
0 

0.62 



BOSS Riv. rC!-\J) HEC-2 }\r::.lysis v,:".1::3J .. ::;,, 1. 0 

PROJECT FJMBER : 9 9 - 3 3 - 01 

SECNO 
SLOPE 
VOL 
Q 
TIME 
---------

11200.000 
0.036921 

2.48 
235 

0.11 

XI>JL 
XLOBL 
ALOB 
QLOB 
VLOB 
---------

0.120 
98 

6 
20 

3.06 

XNCH 
XLCH 
1\ r....,.t-r r- ....... 4..L 

QCH 
VCH 
---------

0.046 
98 

1 
10 

6.56 

z:NP~ 
XLOBR 
A.ROE 
QROB 
VROB 
---------

0.110 
63 
57 

203 
3.54 

DEP':H 
EG 
CORAR 
TOPWD 
WTN 
---------

3.26 
121.32 

0.00 
50.9 

0.000 

(~·ZSEL 
h"' ' 
LTBNK 
SSTA 
TWA 
---------

121.11 
0.21 

J.18. 35 
1008.80 

1.5 

STATUS: Analyzing cross-section reach 11300.000. 

11300.000 
0.022156 

2.56 
235 

0.11 

0.120 
95 
22 
52 

2.29 

0.046 
100 

2 
17 

6.69 

0.110 
34 
66 

164 
2.50 

2.78 
122.67 

0.00 
67.9 

0.000 

122.53 
0.14 

120.25 
1010.22 

1.6 

STATUS: Analyzing cross-section reach 11400.000. 

CRIWS 
HL 
RTBNK 
ENDST 
ELM IN 

···-----

0.00 
1.61 

118.35 
1059.75 

117.85 

0.00 
1.34 

120.25 
1078.08 

119.75 

PAC.:'E 

5/08/ . ,, 

W:ELK 
OLOSS 
I TRIAL 
:J)C 
I CONT 
---------

0.00 
0.03 

4 
0 
0 

0.00 
0.01 

3 
0 
0 

WARNING: ( 3 3 02) Conveyance change is outside of acceptable range. 

11400.000 
0.079108 

2.64 
235 

0.11 

Upstream to Downstream Conveyance Ratio (KRATIO) 

0.120 
66 

5 
16 

3.23 

0.046 
64 

2 
24 

10.25 

0.110 
35 

194 
3.66 

2.40 
124.35 

0.00 
62.3 

0.000 

124.00 
0.35 

122.10 
1024.62 

1.6 

0.00 
1.62 

122.10 
1086.8S 
121.60 

STATUS: Analyzing cross-section reach 11500.000. 

WARNING: ( 3 3 02) Conveyance change is outside of acceptable range. 

11500.000 
0.006410 

2.91 
235 

0.14 

Upstream to Downstream Conveyance Ratio (KRATIO) 

0.120 
21 

122 
135 

1.11 

0.046 
170 

3 
11 

3.93 

0.110 
160 

71 
87 

1.21 

3.16 
126.19 

0.00 
167.4 
0.000 

126.16 
0.03 

123.50 
1043.56 

1. 9 

0.00 
1.80 

123.50 
1210.99 

123.00 

STATUS: Analyzing c~oss-section reach 11600.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 
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0.00 
0.06 

2 
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0.00 
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BOSS Ri verCAD HEC- 2 Jmaly·sis '''::rs::.o:r. A J i?AGE 
P:~OJSC? TITLE ~_;-F~>DR SEASm,s lN HIST. VA. - FLOO!JPL.l\IJ\T s 
PRO: SCT 1\1-UMBEF'. : :. - 3 3 - 0 l 5/08/20DJ 

------------·---------------~--

WfuTuING: ( 3 5 8 5) 2 0 trials at tempted in balancing assu:ned 1;,ater surf ace 
elevation {WSEL) and co1[puted wacer surface elevation ( :WSE~l 

WP.RN ING: ( 3 6 9 3) It is r robabJ · that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOS3 
VOL ALOB ACH AI-WB COR..Z'i.R LTBNK RTBNK I TRIAL 
Q QLOB :}CH QROB TOPWD SSTA ENDST IDC 
fIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

1.1600.000 0.120 0.046 0.110 2.91 127.41 127.41 
0.070921 36 69 91 128.03 0.61 0.95 

3.07 20 2 23 0.00 125.00 125.00 
235 89 34 110 37.1 1129.49 1166.63 

0.14 4.31 12.36 4.62 0.000 2.0 124.50 

STATUS: Analyzing cross-section reach 11700.000. 

STATUS: (3301-) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

J..1700.000 0.120 0.046 0.110 3.21 129.71 0 . C' 0 
0.012865 38 106 87 129.80 0.09 1.72 

3.19 76 3 45 0.00 127.00 127.00 
235 114 17 102 106.0 1054.33 1160.28 

0.15 1.50 5.65 :::.25 0.000 2.1 "1 ""l C C n 
..J......::...V.-..JI...J 

STATUS: Analyzing cross-section reach 11800.000. 

WARNING: ( 3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

1800.000 0.120 0.046 0.110 2.64 131.64 0.00 
0.067138 81 101 86 132.00 0.36 2.12 

3.38 55 2 11 0.00 129.50 129.50 
235 163 28 43 78.9 1042.57 1121.44 

0.16 2. 94 11.21 3.62 0.000 2.3 129.00 

STATUS: Analyzing cross-section reach 11900.000. 

STATUS: (3265) Divided flow. 
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0.00 
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0.00 
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6 
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aoss ~iv2rCAD HEC-2 Analysis version 4.0 
~RO,JL 'J:' TI'~"LE ·"-: F'.JGR SET,r .JUS IN Hl2T. VJ.,.. - FLOODf>Lh_ '<'. S 
PROJEC f NTJ:,mER : 9 9 - 3 3 - 01 

PA.GE 

1:lJUUJING: ( 3 3 02) Conveyance char,ge is outside of acceptab.i 2 range. 

Upstream to Downstream Conveyance Ra, 'o (K,.q]iTIO) 2.35 

SECNO XNL XNCH XNR DEPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG 1{\T 
VOL ALOB ACH A.ROB CORAR LTBNK 
Q QI.iOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
- - - - - - - - - --------- --------- --------- --------- ---------

11900.000 0.120 0.046 0.110 3.34 133.84 
0.012153 75 89 86 133.91 0.07 

3.56 111 2 18 0.00 131.00 
235 A 179 15 39 108.5 1014.93 

0.17 1.62 5.35 2.16 0.000 2.5 

STATUS: Analyzing cross-section reach 12000.000. 

12000.000 0.100 0.040 0.100 4.67 136.20 
0.016830 236 108 80 ..:.36. 49 0.29 

4.01 34 4 29 0.00 132.20 
235 102 37 95 44.8 1096.82 

0.18 2.98 8.21 3.19 0.000 2.8 

ST.Zl,.TUS: Analyzing cross-seccion reach 12100.000. 

_:_2100. 000 0.100 0.040 0.100 3.97 137.30 
0.020581 34 85 72 137.54 0.24 

4.10 44 3 29 0.00 134.00 
235 118 31 85 69.3 1113.60 

0.18 2.66 8.13 2.89 0 . .000 2.9 

STATUS: Analyzing cross-section reach 12200.000. 

12200.000 0.100 0.040 0.100 2.70 139.03 
0.031806 35 101 80 139.27 0.24 

4.20 11 2 53 0.00 137.00 
235 31 20 183 54.l 1112.20 

0.19 2.73 7.74 3.41 0.000 3.0 

STATUS: Analyzing cross-section reach 12300.000. 

12300.000 0.120 0.063 0.120 3.41 141.54 
0.032765 77 99 71 141.70 0.16 

4. 3 3 35 2 39 0.00 138.80 
235 S4 10 140 60.0 1143.52 

0.20 2.39 4.65 3.53 0.000 3.1 

STATUS: Analyzing cross-section reach 12400.000. 

CR.IWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
1.88 

131.00 
1131.01 
130.50 

0.00 
2.52 

132.20 
1141.62 
131.53 

0.00 
l. 05 

134.00 
1182.90 

133.33 

0.00 
1.72 

137.00 
1166.32 

136.33 

0.00 
2.43 

138.80 
1203.48 

138.13 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.03 

4 
0 
0 

0.00 
0.07 

4 
0 

0.00 
0.01 

2 
0 
0 

0.00 
0.00 

3 
0 
0 

0.00 
0.01 

3 
0 
0 
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BOSS Fwi-=IerCA_D :: ,~E~~2 ~ ... na.l~{sis version 4. 0 
PP lJECT TITLE FOOR SEASONS IN HT.ST. VA. - r .:JODFLldU S 
PROJECT NUMBER: 99-33-01 5/08/200') 

----·-------- ---·--- ----·-----·------------

k.RNING: ( 3 3 02) Conveyance change is outside cf acceptable range. 

Upst.rearn to Downst:::-earn Conveyance Ratio (KR.2'.TIO) 1. 85 

SECNO XNL XNCH X.NR DEPTH C"rlSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS . 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA ENDST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------·- -----·---- --------- --------- --------- ---------

12400.000 0.120 0.06:, 0.120 2.80 143.10 0.00 0.00 
0.009529 95 92 86 143.18 0.07 1.46 0.01 

4.55 67 5 56 0.00 140.50 140.50 4 
235 109 24 100 90.0 1041.04 1131.08 0 

0.21 1.62 4.40 1.77 0.000 3.2 140.30 0 

STATUS: Analyzing cross-section reach 12500.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KPJ'>.TIO) 0. 3 9 

1?500.000 0.120 0.063 0.120 1. 74 144.04 0.00 0.00 
061519 46 103 48 144.28 0.24 1. 05 0.05 

4.66 39 3 31 0.00 142.50 142.50 2 
235 125 27 82 83.7 1021.59 1105.26 0 

0.21 3.20 8.07 2.62 0.000 3.3 142.30 0 

STATUS: Analyzing cross-section reach 12600.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1.90 

12600.000 0.120 0.063 0.120 2.15 146.95 0.00 0.00 
0.017071 97 96 88 147.05 0.09 2.76 0.01 

4.86 51 4 53 0.00 145.00 145.00 5 
235 105 20 108 79.7 1023.37 1103.06 0 

0.22 2.04 4.92 2.03 0.000 3.5 144.80 0 
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TITLE 
PROJECT NGM.BE~ : 99··33-Ul 

,-:::: :~~s ~.cJr1 :; .. O 
IN HIST. VA. 

ll 
- F·:.:rJODJ?: ... J-:.i..IN S 

5/0(.;/~ 

--------·- --~--
3PECIA.L NOTE : 

An asterisk (*) to the left -::,f the cross-sectior1 nurnber indicates a special 
note is ~-resent in thE: SUMJ\U\.R.Y OF WARNING AND STATU~, MESSAGES section. 

3UMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPL~IN S 
---------------------------- WATERSHED 1 PRE-DEVELOPMENT 

99-33-01 

Max. Low 
Chord 

Minimum 
C. S. 

Discharge Computed 
Flow W. S. 

Critical 
w. s. 

Cross
Section 
Number 

Channel 
Reach 
Length 
(ft) 

Top of 
Roadway 
Elevation 
(ft MSL) 
ELTRD 

Elevation Elevation 
(ft MSL) (ft MSL) (cfs) 

Q 

Elevation Elevatio 
(ft MSL) (ft MSL) 

SECNO XLCH ELLC ELM IN CI\ISEL CRIWS 

10001.000 0.00 0.00 0.00 98.00 395.00 105.44 0.0 

10002.000 28.38 0.00 0.00 98.50 395.00 105.65 0.0 

* 10100.000 102.83 0.00 0.00 101.00 235.00 106.01 r, . 0 

0200.000 98.18 0.00 0.00 102.50 235.00 106.37 V 

10300.000 102.11 0.00 0.00 104.50 235.00 107.82 0.0 

10400.000 102.49 0.00 0.00 104.90 235.00 109.35 0.0 

10500.000 97.67 0.00 0.00 107.29 235.00 110.36 0.0 

* 10600.000 101.47 0.00 0.00 108.44 235.00 111.46 111.4 

10700.000 105.21 0.00 0.00 111.00 235.00 114.22 0.0 

10800.000 93.36 0.00 0.00 112.50 235.00 115.74 0.0 

10900.000 90.86 0.00 J.00 113.40 235.00 116.49 0.0 

11000.000 94.58 0.00 0.00 114.50 235.00 117.25 117.2 

* 11100.000 97.28 0.00 0.00 116.10 235.00 119.57 0.0 

11200.000 98.85 0.00 0.00 117.85 235.00 121.11 0.0 

11300.000 100.80 0.00 0.00 119.75 235.00 122.53 0.0 

11400.000 64.52 0.00 0.00 121.60 235.00 124.00 0.0 

2H6Vl337 
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BOSS t i verC.A.D HEC::_-2 _}!.l:.alysis version 4. O 
PROJECT TITLE FOL'R .SEASONS IN HIST. VA. - FLOODPLAIN S 
DRQJECT N1JhBER : 9 9 - 3 3 - CJ 1 5/08/2COD 

Cross
Section 
Number 

SECNO 

Channel 
Reach 
Length 
(ft) 

XLCH 

Top of 
Read way 
Elevation 
(ft MSL) 
ELTRD 

Ma, Low Minimum 
Chc:-d C. S. 
Elevation Elevation 
( ft MSL) ( ft MSL) 
ELLC ELM IN 

Discharge 
Flow 

(cfs) 
Q 

Computed 
w. s. 
Elevation 
(ft MSL) 
CWSEL 

Critical 
w. .s. 
Elevacio 
( ft MS:.i) 
CP,IWS 

11500.000 170.47 0.00 0.00 123.00 235.00 126.16 0.0 

* 11600.000 69.17 0.00 0.00 124.50 235.00 127.41 127.4 

11700.000 106.65 0.00 0.00 126.50 235.00 129.71 0.0 

11800.000 101.83 0.00 0.00 129.00 235.00 131.64 0.0 

* 11900.000 89.17 0.00 0.00 130.50 235.00 133.84 0.0 

12000.000 108.38 0.00 0.00 131.53 235.00 136.20 0.0 

12100.000 85.55 0.00 0.00 133.33 235.00 137.30 0.0 

12200.000 101.6-6 0.00 0.00 136.33 235.00 139.03 0.0 

12300.000 99.25 0.00 0.00 138.13 235.00 141.54 0.0 

2400.000 92.15 o.oo o.oo 140.30 23~.oo 143.10 o.o 

12500.000 103.58 0.00 0.00 142.30 235.00 144.04 0.0 

* 12600.000 96.79 0.00 0.00 144.80 235.00 146.95 0.0 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 

Cross
Section 
Number 

SECNO 

10001.000 

10002.000 

10100.000 

WATERSHED 1 PRE-DEVELOPMENT 
99-33-01 

Discharge Computed W.S. Elev W.S. Elev 
Diff per 
Section 
(ft) 

W.S. Elev 
Diff per 
Know/Comp 
(ft) 
DIFKWS 

Water 
Surface 
Top Width 
(ft) 

Flow W. S. Diff per 

(cfs) 
Q 

395.00 

395.00 

235.00 

Elevation Profile 
(ft MSL) (ft) 
CWSEL DIFWSP DIFWSX TOPWID 

105.44 0.00 0.00 0.00 50.99 

105.65 0.00 0.21 0.00 60.19 

106.01 0.00 0.35 0.00 10]_61 

2H6Vl338 

Channel 
Reach 
Length 
(ft) 
XLCH 

o_o 

28.3 
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po,:;.s F~i,rerf..':AJ) I-i~:.(~-;:_ .. )\I1al~y2is -.:,,rersion 4 6 0 
PROJECT TI.,'LE : FO'Cr< SEASCNS IN HI ST. VA. - FLOODPLAIN S 

PAGE 1 .., 
.J. . ..::i 

PR0'-TECT NUMBER : 9.9-33-01 5/08/2 

----------------
Cross
Section 
Number 

SECNO 

Discharge 
Flow 

(cfs) 

Q 

Compu~ed W.S. Elev 
w. s. D:,ff per 
Elevation Profile 
(ft MSL) (ft) 
CWSEL DIFWSP 

W.S. Elev 
Diff per 
Section 
(ft) 
DIFWSX 

W.S. Elev 
Diff ~r 
Know/Comp 
(ft) 

DIFKWS 

Water 
Surface 
Top Width 
(ft) 

TOPWID 

10200.000 235.00 106 37 0.00 0.36 0.00 76.83 

10300.000 235.00 107.82 0.00 1.45 0.00 85.74 

10400.000 235.00 109.35 0.00 1.53 0.00 60.78 

10500.000 235.00 110.36 0.00 1.01 0.00 70.75 

* 10600.000 235.00 111.46 0.00 1.10 0.00 29.97 

10700.000 235.00 114.22 0.00 2.76 0.00 46.10 

10800.000 235.00 115.74 0.00 1.52 0.00 78.89 

10900.000 235.80 116.49 0.00 0.75 0.00 103.91 

11000.000 235.00 117.25 0.00 0.76 0.00 51.52 

"11100.000 235.00 119.57 0.00 2.33 0.00 47.08 

11200.000 235.00 121.11 0.00 1.54 0.00 50.94 

11300.000 235.00 122.53 0.00 1.42 0.00 f.7.86 

11400.000 235.00 l24.00 0.00 l.47 0.00 52.26 

* 11500.000 235.00 126.16 0.00 2.16 0.00 167.43 

" 11600.000 235.00 127.41 0.00 1.25 0.00 37.14 

11700.000 235.00 129.71 0.00 2.30 0.00 105.95 

* 11800.000 235.00 131.64 0.00 1. 92 0.00 78.86 

11900.000 235.00 133.84 0.00 2.20 0.00 108.54 

12000.000 235.00 136.20 0.00 2.36 0.00 44.80 

12100.000 235.00 137.30 0.00 1.10 C; • 0 J 69.30 

12200.000 235.00 139.03 0.00 1.73 0.00 54.12 

1.2300. 000 235.00 141.54 0.00 2.51 0.00 59.96 

2H6Vl339 

Channrl 
Reach 
Length 
(ft) 

XLCH 

98.1 

102.1 

102.4 

97.6 

101.4 

105.2 

93.3 

90.8 

97.2 

98.8 

100.8 

h ~ c:: 
V l. •--' 

170.4 

69.1 

106.6 

101.8 

89.1 

108.3 

85.5 

101.6 

9 
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DOSS Ri verCi'\D HEC-2 __ Anal 2 sis ve:_-sicn <1. 0 

* 

PROJECT "T IrfLE FC;-TTR. SEASOl-JS Il-J HY srr ~ "'JA.. - FLOC)D!?LP-_ ~'.::-I S 
0 ROJECT lFTMBER : S9--33-0l 5/l~ .. '-o· ~ ) .-- ' • ; • 1 •• ....,1 ...... ,._,,. 

Cross- Discharge Computed w.s. El ~::v W.S. EJev W . .:3. Elev Water Cl1a.n11)l 
S':'c:ti.::m .rlo1,.• w. s. Diff r;er Diff pL.:.:- Di~!': per Surface Reac~, 
Number Eh atiGi1 Profile Section Know/Comp Top Width Length 

(cfs) (ft. MSL) (ft) (ft) (ft) (ft) (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- ---------- -------- --------- --------- --------

12400.0CJ 235.00 143.10 0. Cl 0 1.56 0.00 90.03 92.1 

12500.000 235.00 144.04 0.00 0.93 C.00 83.67 103.5 

12600.000 235.00 146.95 0.00 2.92 0.00 79.69 96.7 

UMMARY OF WARNING AND STATUS MESSAGES : 

Section 10100, profile 1, conveyance change outside acceptable range. 

Section 10200, profile 1, conveyance change outside acceptable range. 

Section 10600, profile l, critical depth assumed. 

Section 10600, profile 1, minimum specific energy. 

Section 10700, profile l, conveyance change outside acceptable range. 

Section 10900, profile 1, conveyance change outside acceptable range. 

Section 11000, profile 1, critical depth assumed. 

Section 11000, profile 1, slope too steep. 

Section 11000, profile 1, minimum specific energy. 

Section 11100, profile l, conveyance change outside acceptable range. 

Section 11200, profile l, conveyance change outside acceptable range. 

Section 11400, profile 1, conveyance change outside acceptable range. 

Section 11500, profile 1, conveyance change outside acceptable range. 

Section 11600, profile 1, critical depth assumed. 

Section 11600, profile 1, probable minimum specific energy. 

Section 11600, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 11700, profile 1, conveyance change outside acceptable range. 

2H6Vl 340 
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PROJECT' NUMBER 

-----·--

Section 11800, 

Section 11900, 

Section 12400, 

Section 12500, 

Section 12600, 

22 Warning and 

~ND OF OUTPUT 

99-33-01 

profile 1 ! cor1veyar1ce change 

profile l, conveya.nce change 

profile 1, conveyance change 

profile l, conveyance change 

profile 1, conveyance change 

status message(s) generated 

outside 

outside 

outside 

outside 

outside 

acceptable 

acceptable 

acceptable 

acceptable 

acceptable 

5 I O e. I ', r, 0 ~ 
U/L..U t, 

range. 

range. 

range. 

range. 

range. 
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B()SS Ri-,1 E:.rCJ'>...:) HEC-2 A...vialys.~s version 1.0 
Ff:CJSCT TITLE FOUR SEA.SO!J.3 --TIS1'\ VA. 
Ph,,JECT liUMBEF.. --: ·S-9 - 3 :3 ·- 0 l 5/CS/2000 

----·----

===-====--==--=---==-------
BOSS RiverCAD (t:) 

===--===- ===-==--==-------

Copyright (C) 1999 BOSS International 
All Rights Reserved 

Vers:on 
Serial Number 

4.0 
1()12(; 

Licensed to GOSS International 

PROGRJI.M ORIGIN : 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 
for water-surface profile computations. Program based upon the Sepcernber 
1990 version, updat~d on August 1991. 

DISCLAIMER : 

BOSS RiverCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, the program is not and c0nnot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 2 PRE-DEVELOPMENT 
TIM EVERLY 

5/08/2000 
10:02 pm 

2H6Vl342 
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BOSS River~-:AD EEC- 2 Anaiysis version 4. 0 
Pf-.(>cJEC'I TITLE =: - FOUR SEP50I-JS IN HIST. VA. - FLOODPU:,IN S 
PRO,JECT :t-.uMBE?. : 99-33 -01 

Tl 99-33-0l 
T.2 FOL.JR SEASONS IN HIST. VA. FLOODPLAIN STlJDY 
T3 WATERSHED 2 PRE-DEVELOPMENT 

S/08/2000 

T4 STAS(TING ELEVJl.TION AT DOh'NSTREAM CROSS SECTION 20100 OBTAINED FROM 
T4 POWELLS CREEK WATERSHED STUDY 

JOB PARAMETERS : 

Jl ICHECK 

1 r, - u 

J2 NPROF 

-1 

INQ 

2 

I PLOT 

NINV 

PRFVS 

-1 

STATUS: Analyzing profile l. 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEHV) 

IDIR 

XSECV 

STRT 

XSECH 

STATUS: Analyzing cross-section reach 20100.000. 

METRIC HVINS Q 

177.2 

FN ALLDC IBW 

-6 

0.100 

0.300 

2H6V1343 



.JOS,S RiverCA.."J :I2C-2 Analysis ve:r-sion ~. G 
f'FiGJECT TITLE F'ODR 3SASONS IN HI.ST. VA. - FLOODFL.l\IN S 
PRCJEC'1· i:.;uMBER : 9 J - 3 3 - 01 

ss 
!::Ject i.:::n 
tJumber 
;ECNC 

~nergy 
;radient 

'>LOPE 
'.ft/ft) 

Cummul
ttive 
.'olume 

VOL 
:acre-ft) 

Total 
Rlow 

,,d 
'~fs) 

low 
T 'el 

\hrs) 

_0100.000 
0.001178 

0.00 
177 

0.00 

Left 
Overbark 
Manning 
XNL 

LefL 
Over bank 
Length 
XLOBL 
(ft) 

Left 
Overbank 
Area 
ALOE 
(sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
(ft/s) 

0.120 
0 

74 
'.) tj 

0.79 

Cha::inel 
Manning 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
( sq ft) 

Channel 
Flow 

-QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
(ft/s) 

0.039 
0 

13 
46 

3.41 

Right 
Over bank 
Manning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
( sq ft) 

Right_ 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
(ft/s) 

0.110 
0 

83 
72 

0.87 

Flow 
Dept:h 

Water 
Surface 

Critical 
W. S. 

Elevation Elevation 
DEPTH 
(ft) 

CWSEL CRIWS 
(ft MSL) (ft MSL) 

Energy 
Gradient 
Elevation 
EG 
(ft MSL) 

Bridge 
Deck 
Area 
CORAR 
(sq ft) 

Computed 
w. s. 
Top Width 
TOPWD 
(ft) 

Weighted 
Velocity 
Head 
HV 
{ft) 

Left 
Bank 
Elevation 
LTBNK 
{ ft MSL) 

Left 
w. s. 
Station 
SSTA 
(ft) 

Length Cummul. 
Weighted Suriace 
Manning n Area 
WTN TWA 

5.50 
87.06 

C.00 
77.2 

0.000 

(acres) 

87.00 
0.06 

82.00 
1044.17 

0.0 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
(ft MSL) 

Right 
w. s. 
Station 
END ST 
(ft) 

Minimum 
C. S. 
Elevation 
ELM IN 
( ft MSL) 

c,. 00 
0.00 

82.00 
1121.33 

81.50 

STATUS: Analyzing cross-section reach 20200.000. 

5/08/2000 

Y.nowL 
W. S. 
Elevation 
WSELK 
( ft MSL) 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number of 
Other 
Trials 
I CONT 

87.00 
0.00 

0 
0 
0 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

2H6V1344 
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PROcTECT TITLE -: -+CL:i~ SEJl~SCNS ::::~ li:,:s~~. VJ:... - FLCC;DPLA.IN S 
PR03ECT Nuf\'!BER 99-·33-0l 5/08., 

WARNING: (3693) It .is proba.bJ.e that cri.i:ical depth has b2en cro:,rned.. 

v:ARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH )\ROB CORAR LTBNK RTBNK I TRIAL 
J QLOB QCH QROB TOPWD SSTA END ST IDC 
":'IM2 VLOB VCH 'i1-R.OB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

20800.000 0.130 0.035 0.110 3.65 107.15 107.15 
0.026673 106 183 123 107.88 0.73 1.75 

1. 02 37 4 6 0.00 104.00 104.00 
177 102 57 17 32.8 1055.96 1088.81 

0.04 2.71 11.40 2.90 0.000 0.6 103.50 

STATUS: Analyzing cross-section reach 20900.000. 

20900.000 0.130 0.035 0.110 4.0'1 109.67 0.00 
0.021147 95 112 101 110.29 0.61 2.40 

1.13 34 4 10 0.00 106.00 106.00 
177 99- 49 27 25.2 1048.19 1073.37 

0.05 2.88 10.97 2.76 0.000 0.7 105.60 

STATUS: Analyzing cross-section reach 21000.000. 

WA.RNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: ( 3 720) Critical depth has been assumed. 

21000.0'JC ("\ -, '""' Lt • ..L...:, \J 0.035 0.llU 3.43 111.93 111.93 
0.021978 104 114 83 112.79 0.86 2.23 

1.24 20 6 16 0.00 109.00 109.00 
177 49 75 52 25.1 1076.66 llOl.80 

0.05 2.47 10.93 3.10 0.000 0.7 108.50 

STATUS: Analyzing cross-section reach 21100.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

2H6V1345 

0.00 
0.15 

20 
8 
0 

0.00 
0.01 

2 
0 

0.00 
0.07 

2 
12 

0 

2.10 

1 c I / 



B<JS,S RiverCAD !{EC~-~ !:.r1al·y_ '.,,s ve·rsion 4 ~ O PA.GS 7 
PROJECT TITLE FOU:.R. SEAS' 1NS lN HIST. VA. - FLOODPLlHN S 
PROJECT Nl.J~1BER : 39-33-01 5/08/2000 

--------------,.----

~CNO Th"'L XNCH Xl'JR D;,,~PTH u-vSEL CRIW'3 WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL GLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB ()CH QROB TO::?WD SSTA ENDST IDC 
TIME VLOB vCH VROB WTN TWA ELM IN ICO:NT 
--------- --------- --------- --------- --------- --------- --------- ---------

21100.000 0.110 0.035 0.110 3.84 114.34 0.00 0.00 
0.004994 187 196 150 114. ,:;_9 0.15 1. 63 0.07 

1.50 37 7 41 0.00 111.00 111.00 4 
177 64 ~, 

~-' 69 40.0 1076.48 1116.51 0 
0.07 1.73 5.61 1. 68 0.000 0.8 110.50 0 

STATUS: Analyzing cross-section reach 21200.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

21200.000 0.110 0.035 0.110 3.58 116.58 116.58 
' .031983 66 73 62 117.16 0.58 0.69 

1.59 31 3 10 0.00 113.50 113.50 
177 99 40 37 37.3 1067.66 1104.99 

0.07 3.21 11.20 3.73 0.000 0.9 113.00 

STATUS: Analyzing cross-section reach 21300.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has bee:-1 assllmed. 

'1300. 000 0.110 0.035 0.110 3.74 119.34 119.34 
0.035344 85 70 68 120.09 0.74 2.59 

1.67 18 3 17 0.00 116.10 116.10 
177 64 45 67 25.6 1093.22 1118.80 

0.08 3.54 12.12 3.88 0.000 1.0 115.60 

STATUS: Analyzing cross-section reach 21400.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

2H6V1346 
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8 

f RC.Jr. ·--:T Nl.Tf-i;3ER : 9 9 - 3 3 - IJ l 

·-·--------------
SECNO XNL XNCH XKR DE.?TE-1 0/JSEL CRIVi.3 WSELK 
SLOPE XLOBL XLCH XLOBR EG ff./ HL OLOSS 
~/CJL ALOB ACH J.\ROB CORA.R LTBNK RTBNK I TRIAL 
Q QLOB QCH QR.OB TOPh1D SSTA ENDST IDC 
TIME VLOB VCH VROB V1"'T11'T 

.. .4....:..IJ TWA ELM IN I CONT 
--------- --------- - ·-------"' --------- --------- --------- -· -------- ---------

21400.000 0.110 0.035 0.110 4.15 121.65 121.65 0.00 
0.014386 97 102 99 122.70 1. 05 .2. 15 0.09 

1.76 19 7 14 0.00 118.00 l}.8.00 3 
177 51 89 35 21.1 1063.34 1084.40 8 

0.08 2.72 11.29 2.42 0.000 1. 0 117.50 0 

STATUS: Analyzing cross-section reach 21500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

21500.000 0.110 0.035 0.110 4.68 123.68 0.00 0.00 
0.010354 81 98 106 123.94 0.26 1.16 0.08 

1.88 23 4 32 0.00 119.50 119.50 2 
177 61 35 80 29.9 1052.20 1082.12 0 

0.09 2. 65- 7.62 2.44 0.000 1.1 119.00 0 

STATUS: Analyzing cross-section reach 21600.000. 

WARNING: ( 3 6 85) 2 O trials attempted in balancing assumed water surf ace 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (2693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

21500.000 0.110 0.035 0.110 3.43 125.93 125.93 
G.040980 96 100 106 126.68 0.75 1. 86 

1.99 18 3 15 0.00 123.00 123.00 
177 72 42 62 22.5 1082.99 1105.51 

0.09 3.91 12.31 4.16 0.000 1.1 122.50 

STATUS: Analyzing cross-section reach 21700.000. 

1700.000 0.110 0.035 0.110 3.36 129.86 0.00 
C 025051 118 103 106 130.22 0.36 3.50 

2.10 30 3 19 0.00 127.00 127.00 
177 83 31 61 36.5 1093.79 1130.32 

0.10 2.78 9.49 3.22 0.000 1.2 126.50 

STATUS: Analyzing cross-section reach 21800.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 
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BOSS Ei verCAD HEC- 2 J .. 1,.J1alysis version 4. 0 
PROJECT TITLE FOUR SEASC ·JS IN HIST. V.Zl.... - FLOODPL.l-\.IN .S 
PROJECT NlJMBER : 9 9 - 3 3 - 0 l 

WARNING: (3720) Critica} depth has been assumed. 

SE CHO XNL XNCH XNR DEPTH CWSEL 
SLOPE XLOBL XLCH XLOBR EG HV 
VOL ALOB J\.CH AROB COR.~.R LTBNK 
Q QLOB QCh QROB T0PWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

21800.000 0.110 0.035 0.110 3.21 133.71 
0.038579 106 101 108 :l.34.27 0.56 

2.22 18 3 23 0.00 131.00 
177 62 36 77 36.2 1156.32 

0.11 3.37 11.44 3.30 0.000 1.3 

STATUS: Analyzing cross-section reach 21900.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

133.71 
3.26 

131.00 
1192.53 

130.50 

5/08/2000 

WSELK 
OLOSS 
r::RIAL 
IDC 
I CONT 
---------

0.00 
0.06 

2 
10 

0 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

21900.000 0.110 0.035 0.110 3.73 137.23 137.23 

' .022078 115 100 100 137.94 0.71 3.02 
2.34 16 4 27 0.00 134.00 134.00 

177 48 53 74 33.6 1201.30 1234.93 
0.11 3.04 11. 4 7 2.75 0.000 1.4 133.50 

STATUS: Analyzing cross-section reach 22000.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has beer: 

22000.000 0.110 0.035 0.110 3.87 140.37 140.37 
0.033587 106 103 105 141.13 0.76 2.82 

2.44 12 3 22 0.00 137.00 137.00 
177 43 46 87 24.0 1087.37 1111.42 

0.12 3.59 12.08 3.84 0.000 1.4 136.50 

STATUS: Analyzing cross-section reach 22100.000. 

22100.000 0.110 0.035 0.110 4.51 143.01 0.00 
0.019150 97 94 94 143.53 0.52 2.38 

2.54 18 4 26 0.00 139.00 U9. 00 
177 64 45 67 32.5 1070.90 1103.42 

0.12 3.49 10.11 2.58 0.000 1.5 138.50 

STATUS: Analyzing cross-section reach 22200.000. 
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BiJ.SS R¥5. ... ";e.:-· C.~~) 1-1Ec: .. ~2 J3:rla1~.rsis 3rs __ _ 1n 4. C PAGE 10 
F1?.(~\J£C1-; 'I'Il·L.2 : FC)LJR SI~_A.SOL'I~ l.N ~ISI'~ \P~. - FLOODPLAI}J S 
FEOJEC'' .NUMEER : 99- 3 3 - 01 5/08; 

EECNO }UlL XNCH XNR DEPTH CWSEL CRIWS WSEI..K 
SLOPE XLOBL XI.,CH XLOB:R E(; HV HL OLOSS 
vor A.LOB ACH ARC.2 CORAR LTBNK RTENK I TRIAL 
Q QLOB QCH QPOB TOPWD SSTA. ENDST IDC 
TIME VLOB VCH VC.:OB WTN TWA ELM IN I CONT 
- - - ------ --------- --------- --------- --------- --------- --------- ---------

22200.000 0.110 0.035 0.110 3.44 144.94 0.00 0.00 
0.014478 92 103 102 145.19 0.25 1.63 0.03 

2.66 25 3 28 0.00 141.90 141.90 3 
177 71 27 79 29.3 1151.05 1180.39 0 

0.13 2.84 7.87 2.78 0.000 1. 6 141.50 0 

SPECIAL NOTE 
--------------

An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAIN s 
---------------------------- WATERSHED 2 PRE-DEVELOPMENT 

99-33-01 

Cross- Channel Top of Max. Low Minimum Discharge Computed Crit~ 
Section Reach Roadway Chord C. s. Flow w. s. w. S. 
Number :;:.,ength Elevation Elevation Elevation Elevation Elevatio 

(ft) (ft MSL) (ft MSL) (ft MSL) (cfs) (ft MSL) (ft MSL) 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- - - - - - - - - - --------- --------- --------- --------- --------- --------

20100.000 0.00 0.00 0.00 81.50 177.20 87.00 0.0 

* 20200.000 112.32 0.00 0.00 84.20 177.20 37.98 87.9 

< 20300.000 134.25 0.00 0.00 88.00 177.20 91.08 91.0 

* 20400.000 173.21 0.00 0.00 91.50 177.20 95.36 95.3 

20500.000 151.83 0.00 0.00 95.00 177.20 98.61 98.6 

20600.000 107.47 0.00 0.00 97.50 177.20 101.62 101.6 

* 20700.000 99.93 0.00 0.00 100.00 177.20 103.57 0.0 

20800.000 183.11 0.00 0.00 103.50 177.20 107.15 107.l 

20900.000 112.69 0.00 0.00 105.60 177.20 109. 67 0.0 

2H6Vl349 



BO~J:3 RiverC!.,.;) HEC-:? p...,,2. lys:is ve:::·.sicL 4. C 
Pn:'"UECT TITLE FOUR 2EASOKS IN HIST. Vi->.. - FLC'):JPl ~IN S 
PRGJ'EC':' NUMBER : 99-33 01 

---------- ------

Cros:c · 
Section 
Nunilier 

SECNO 

ChaL"lc0 l 
Reacil 
Length 
(ft) 

XLCH 

Top of 
Roadway 
Elevation 
(ft M.:lL) 

ELTRD 

I'·Jr~x. Lcv.H 
l.hord 
Elevation 
(ft MSL) 

ELLC 

Min:.rr.um 
C. S. 
Elevation 
(ft M.SL) 

ELM IN 

5/GB/2000 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

Elevation 
(ft MSL) 

CWSEL 

Critical 
W. S.' 

Llevacio 
(ft MSL) 
CRIWS 

* 21000.000 114.27 0.00 0 00 108.50 177.20 111.93 111.9 

* 21100.000 196.81 0.00 0.00 110.50 177.20 114.34 0.0 

* 21200.000 73.90 0.00 0.00 113.00 177.20 116.58 116.5 

* 21300.000 70.98 0.0G 0.00 115.60 177.20 119.34 119.3 

* 21400.000 102.70 0.00 0.00 117.50 177.20 121.65 121.6 

21500.000 98.75 0.00 0.00 119.00 177.20 123.68 0.0 

* 21600.000 100.64 0.00 0.00 122.50 177.20 125.93 125.9 

21700.000 103.39 0.00 0.00 126.50 177.20 129.86 0.0 

21800.000 101.62 0.00 0.00 130.50 177.20 133.71 133.7 

21900.000 100.98 0.00 0.00 133.50 177.20 137.23 137.2 

'22000.000 103.28 0.00 0.00 136.50 177.20 140.37 140.3 

22100.000 94.62 0.00 0.00 138.50 177.20 143.01 0.0 

22200.000 103.10 0.00 0.00 141.50 177.20 144.94 0.0 

;UMMARY PRINTOUT TABLE 150 FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
--------------------------- WATERSHED 2 PRE-DEVELOPMENT 

Cross
Section 
Number 

SECNO 

20100.000 

* 20200.000 

99-33-01 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

177.20 

177.20 

Elevation 
( ft MSL) 
CWSEL 

87.00 

87.98 

W.S. Elev 
Diff per 
Profile 
(ft) 

DIFWSP 

0.00 

0.00 

W.S. Elev 
Diff per 
Section 
(ft) 

DIFWSX 

0.00 

0.98 

W.S. Elev 
Diff per 
Know/Comp 
(ft) 
DIFKWS 

0.00 

0.00 

Water Channel 
Surface Reach 
Top Width Length 
(ft) (ft) 

TOPWID XLCH 

77.17 0.0 

27.89 ll2.3 

2H6Vl350 
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BOSS Ri 0.rerCll,D !{EC:- 2 Anc lys;i s version 4.0 F>\C 
PROJE,:T T:i:TLE FOtTR S E.li.S O L-J S -, .. HIST. VA. - FLOODPL.i"'.IU s .!. ·• 

PROJECT NUMBER : 99-33--01 5/08/200( 

Cross- Discharge Computed w.s. Elev W c; Elev w.s. Elev Water Chann~J . ..., . 
Section Flow w. s. Diff per Diff pe. :· Diff per Surf ·c.:::e Reach 
Number Elevacion Profile Section Know/Comp Top Width Length 

(cfs) (ft MSL) (ft) (ft} (ft) (ft} (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- -------

" 20300.000 177.20 91.08 0.00 3.10 0.00 33.29 134.: 

* 20400.000 177.20 95.36 0.00 4.28 0.00 52.38 173.: 

.. 20500.000 177.20 98.61 0.00 3.25 0.00 21.08 151.E 

* 20600.000 177.20 101.62 0.00 3.01 0.00 21.00 107.4 

20700.000 177.20 103.57 0.00 1. 95 0.00 45.18 99.9 

20800.000 177.20 107.15 0.00 3.58 0.00 32.85 183.1 

20900.000 177.20 109.67 0.00 2.53 - 0.00 25.18 112.6 

21000.000 177.20 111.93 0.00 2.26 0.00 25.14 1. 

... 21100.000 177.20 114.34 0.00 2.41 0.00 40.03 196.8 

21200.000 177.20 116.58 0.00 2.25 0.00 37.33 73.9 

.._ 21300.000 177.20 119.34 0.00 2.76 0.00 25.58 --::o. 9 

,.. 21400.000 177.20 121.65 0.00 2.31 0.00 21.07 102.7 

21500.000 111.20 123.68 0.00 2.03 0.00 29 ,• 92 98.7 

* 21600.000 177.20 125.93 0.00 2.25 0.00 22.52 100.6 

21700.000 177.20 129.86 0.00 3.93 0.00 36.54 103.3 

* 21800.000 177.20 133.71 0.00 3.85 0.00 36.21 101.6 

21900.000 177.20 137.23 0.00 3.52 0.00 33.63 100.9 

22000.000 177.20 140.37 0.00 3.14 0.00 24.04 103.2 

22100.000 177.20 143.01 0.00 2.64 0.00 32.52 94.6 

22200.000 177.20 144.94 0.00 1.93 0.00 29.33 103.1 

2H6V1351 



:_jO~S f(i\-'e~·CJ\.l) HEC-2 l:.:_na.l~;sis \,rersi.on 4 ~ O 
PRCJECT T:::TLE FOu"'?. SE:J>.SONS IN EIST. VA. - FLCODPLl-,.IN S 
PROJECT NUMBER: 99-33-Cl S/08/:?GGO 

Section 20200, profile 1, c~itical depth assumed. 

Section 20200, profile 1, probable minimum specific energy. 

Section 20200, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20300, profile 1, critical depth assumed. 

Section 20300, profile 1, minimum specific energy. 

Section 20400, profile 1, critical depth assumed. 

Section 20400, profile 1, minimum specific energy. 

Section 20500, profile 1, critical depth assumed. 

Section 20500, profile 1, probable minimum specific energy. 

Section 20500, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20600, profile 1, critical depth assumed. 

Section 20600, profile 1, probable minimum specific energy. 

Section 20600, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20700, profile 1, conveyance change outside acceptable range. 

Section 20800, profile 1, critical depth assumed. 

Section 20800, profile l, probable minimum specific energy. 

Section 20800, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 21000, profile l, critical depth assumed. 

Section 21000, profile 1, minimum specific energy. 

Section 21100, profile 1 ( conveyance change outside acceptable range. 

Section 21200, profile 1, critical depth assumed. 

Section 21200, profile 1, probable minimum specific energy. 

2H6Vl352 
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PAGE 1,' 

5/08/: 
------------------~----· 

Section 21200, p~~file l, 20 trials attempted to balance water surface 
elevation. 

Sect.ion 21300, profile l, critical depth assumed. 

Section 21300, profile l, minimum specific energy". 

Section 21400, proL.le l, critical depth assumed. 

Section 21400, profile l, minimum specific energy". 

Section 21600, profile l, critical depth assumed. 

Section 21600, profile l, probable minimum specific energy. 

Section 21600, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 21800, profile 1, critical depth assumed. 

Section 21800, profile 1, minimum specific energy. 

Section 21900, profile 1 critical depth assumed. ~ I 

Section 21900, profile 1, minimum specific energy. 

Section 22000, profile 1, critical depth assumed. 

Section 22000, profile 1, minimum specific energy. 

36 Warning and status message(s) generated 

ND OF OUTPUT 

2H6Vl353 



b:ss R..'1.S for AutoC"-~~=· HE:C-2 P..neilys~_s ':ersion 2000 
PRCJZCT TITL.S E"O!JR SE.ASONS 
P!<C)JE:CT ! .. 1Jri3~R : 93-33-0J 91 '2~ /2002 

BOSS P11:S for .Autoc..::..D (tm'. 

Copyright~ 2000 BOSS International 
.;ii Ei,Jhts Reserved 

Version : 2000 

PROGRAM ORIGIN : 

BOSS RMS for AutoCAD HEC-2 Analysis uses the standard 4.6.2 version 
of the U.S. Army Corps of Engineers Hydrologic Engineering Center 
HEC-2 Program for water-surface profile computations. This HEC-2 
program was released on September 1990, last updated on August 1991. 

DISCLAIMER : 

BOSS RMS for AutoCAD is a complex program which requires engineering 
expertise to use correctly. BOSS lnLernational assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RMS for AutoCAD 
error f~ee, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty 1 either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable co anyone for special, 
collateral, incide~ta~. or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International. regardless of the form of action, shall 
not exceed the purcl1ase pri~e of this software. 

PROJECT DESCRIPTION : 

FOUR SEASONS 
99-33-01 rn . .:: 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 

WATEF5HED 3 ~DEVELOPMENT 
ROBERT BUTLER 

DATE OF RUN 
TIME OF RUN 

Tl 99-33-01 
T2 FOUR SEASONS 

9/2712002 
1:22 pm 

T3 WATERSHED 3 POST-DEVELOPMENT 

T4 POWELLS CREEK WATERSHED STUDY 

JOB PARAMETERS : 

Jl I CHECK INQ NINV IDIR s·:-RT METRIC HVINS Q 

360.25 

.J2 NPROF I PLOT PRF'/S XSECV XSECH FN AL LDC IBW 

-1 -1 -6 

NC 0. 11 0.11 0.105 0.1 0.3 
Xl 30001 14 1096. 27 1766.59 
GR 80 1000 78 1020.49 76 1040.98 

1096. 27 
GR 70 1137. l 72 1350.49 72 1427. 39 

1766.59 
GR 74 1802.14 76 1831.84 78 1844.68 

74 

70 

BO 

Xl 30002 10 1045.18 1473.9 1 72. 88 110.26 129. ii 

WSEL FQ 

71. 5 

CH NIM I TRACE 

1061.67 72 

1713.25 72 

1855.33 

2H6VI354 



E~~ .3._: L":S .r.-.. - 'a.Ut-:iCAD EE::-2 ,':13,,:;. l ~ ':=: S ve:-s: cin 2·JOO ~AGE 

fP.,J,:S:T TI7 LS FOGR 3E..J:.S·~_.f~3 

PF )2S·:'.':' NUMBE:R : 99-33-81 9/27/2D02 

GR 82 1000 E .J _ l 4. f :; 78 1029. 74 76 1045.18 74 

1059.6: 
GR 74 14 25. 9 -6 1473. 9 78 14 90.18 80 1504.]7 

1S18.16 

1'1C 0. ! 1 0. ll 0. 105 0. 1 O.J 

Xl 3Gl00 14 1050. 08 1212.37 167. 5 194. 2 5 145. 41 

GR 88 1000 96 1009. J3 84 1018.71 32 1028.33 80 

1039.95 
GR 78 1050.CB 77 1065 77 1170 78 1212.37 80 

1266.62 
GR 82 1311.7 84 1351. 39 86 1383. 92 88 1417.48 

Xl 30200 2J 104 I . 95 1174.08 89.33 106. '. 9 101.38 

GR 94 1000 92 1006.87 90 1013.71 88 1020.54 86 

1027.1 
GR 84 1033.61 82 1039.7 80 1044.95 78 1097.44 78 

1136.91 
GR 78 E64.85 7g 1168.04 80 1174.08 82 1180. 25 84 

1188. 77 
GR 86 1205.18 88 1222.74 90 1237.84 92 1252.5 94 

1268.67 

Xl 30300 23 1060.39 1174 .08 86. 77 101 101.26 

GR 98 1000 96 1008.43 94 1017.04 92 1026 90 

1034.95 
GR 88 1043.86 86 1051.89 84 :056.07 82 1060 .39 80 

1105. 95 
GR 80 1131.41 80 1158. 57 79 1163 80 1168 .1 82 

1174.08 
GR 64 1180.16 86 1186. 03 88 1192.17 90 1198.14 92 

1204.19 
GR 94 1211.61 96 1218.44 98 1224.64 

Xl 30400 20 1057.76 1173.26 90.12 103.46 100 

GR 100 1000 98 1008.38 96 1016.58 94 1024.92 92 

1C33.38 
GR 90 1042.01 88 1049.58 86 1053.5 84 1057.76 82 

il53.5 
GR 80.5 1165 82 1169.01 84 1173.26 86 1183. 39 88 

1201.02 
G?. 90 121s .37 92 1225.39 94 1237.63 96 1254 .46 98 

1270 

t;· 0. 11 0. 11 G. ·)4 

x_ 30500 22 1150.19 1169.08 9 9. 4 6 107.83 d4 .82 

GR 102 1000 100 1008. 72 98 1017.34 96 1025.96 34 

1034.41 
GR 92 104 l. 47 90 1045.6 88 l 04 q. ,:-;; Q~, 1073.26 84 

L1S•J.19 

GR 82 1159.8 82 1164.l 84 1169.08 86 1174.85 88 

1181.55 
GF, 90 1186.44 92 1191.46 94 1194.98 96 1203.08 98 

1211.63 
GR 100 1219.74 102 1227. 79 

NC 0.1 0.3 

Xl 30550 19 1159. 92 1194 . 7 54. 83 54.83 54.83 

X3 0 86 86 

GR 100 1019.01 98 1027.82 96 1049.03 94 1065.77 92 

1078.92 
GR 90 1092.43 88 1107. 5 86 1159.92 84 1178.94 82.2 

1183.49 
GR 84 1188.49 86 l 19L 7 88 1200_ 7 90 1208.15 92 

1216.56 
GR 94 1224 .74 96 1232.92 98 12 41 . 4 9 100 1250.06 

Xl 30600 24 1166.64 1173. 6 11-1 . 8 9 103.91 102.26 

GR 104 1000 102 1010.12 100 1022.14 98 1035.12 96 

1048.07 
GR 94 1055. 4 92 1060.23 90 1072. 76 88 1107. 92 86 

1159.21 
GR 84 1166.64 82 1167 82 1173.3 84 1173.6 86 

1176.98 
GR 88 1180. 31 90 1186 92 1193.16 94 1200.16 96 

1206.89 

2H6V1355 



8:JSS RM3 :or Auto·'.:r.D HE:C-2 ..:. .. nalysis V(::LSl:Jfl - ::oo PAGE 

PRO ... ~L.-=:T T"':T~E FOUP SF_"5m;3 

i?ROJEC:' W.Jr-!BC?. ; 9Si- ~~ 3-J l 
9/2-,/2002 

·-------

GR 98 1213. 94 10J 1221.l.3 ia;: 12:ti.87 "l.04 1236.37 

Xl 30700 24 1241.66 L?~3.SS 11:?. •JJ 91. 8 ~ 93. ::; 

G?. l 04 100'. 102 1J30.tl lOJ 1041.2,~ 98 1064.18 
Q. 
• Q 

1086.8 
GR 94 1108. 6 92 114 0. 11 ~o ::..18 4. 6 l 83 1228.96 86 

1235.48 
GR 84 1241.66 83 1242 33 1243. 5 84 1243.85 86 

1248.77 
GR 88 1253.63 90 1258.55 92 1:63.44 94 1268.34 96 

1273.23 
GR 98 1278.13 100 1283.1-~ 102 1288.26 101 1293.38 

Xl 30800 29 1172.19 1184.8 128. 94 92.72 101.14 

GR 112 1000 110 1005.69 108 1011. 38 106 1017.19 104 

1024.82 
GR 102 1033.05 100 1042.45 98 1052.33 96 1059.77 96 

lOE'.11 
Gr< 96 1072.76 94 1093. 96 92 1116.42 90 1157.2 88 

1172.19 
GR 85.5 1175 85.5 11 7:; 85.5 1183 88 1184. 8 90 

1192.02 
::;R 92 1198.69 94 1204.46 96 1210.17 100 1221. 61 102 

1228.54 
GR 1 OJ 1237.04 106 1245.51 110 1261.93 112 1268.91 

Xl 30900 32 1182. 38 1184.25 103.95 106.48 101.35 

GR 116 1000 114 1005.82 112 1011. 72 110 1017. SJ 108 

1023.35 
GR 106 1028.89 104 1032.82 102 1051.2 100 1062.24 98 

1073.09 
GR 96 1089.61 94 1112. 76 92 1135.86 90 1176. 72 88 

1182.38 
GR 86 1182.9 86 1183.8 88 1184.25 90 1188.56 92 

il92.95 
GR 94 1197 .23 96 1200.86 98 1204.3 JOO 1214 .4 102 

1224.08 
GR 104 1233.13 c06 1242.33 108 1253.15 110 1264. 97 112 

1277 .36 
GR 114 1294.09 116 1305. 65 

NC 0.1 0.3 

Xl 30950 24 1162.08 1182.83 so 50 50 

X2 
15 

XJ 0 92 92 

GR 110 1000 108 1017.1 106 1025.82 104 1034 .21 102 

1042.93 
GR 100 lGSl.7 98 1069. 77 96 1089.78 94 1111.09 92 

1162.08 
GR 90 1166. 93 88 1171. 78 88 1174 .06 90 1178.27 92 

1182.83 
C:?. 9~ :!_ 1 '.:; ! .J~ Ov 1191 .0 ,8 1 b4. S2 100 1203.55 102 

1213.23 
GR 104 1222 .26 106 1230.67 108 1242.3 110 1253.92 

Xl 31000 25 1166. 79 1170.96 89.93 96. 96 95.84 

GR 110 1000 108 1007.65 106 1015.31 104 1032.29 102 

1042.61 
,~R 100 1057 .29 98 1074.49 96 1095.15 94 1115.66 92 

1161.69 
GR 90 1166. 79 89 1167.3 89 1170.4 90 1170. 96 90 

1170.96 
GR 92 1174 . 2 4 94 1177.76 96 1181.23 98 118 4 . ., c J ·,o 

1189.25 
GR 102 1205.06 104 1220.52 106 1239.16 108 1256.19 110 

1279. 73 

NC 0 .14 0.14 0.052 

Xl 31100 24 1176.26 1179.06 99.68 122.89 105.22 

GR 112 1000 110 1008.31 108 1016.63 106 1028.56 104 

1041. 71 
GR 102 1054.38 100 1079.47 98 1111.65 96 1141. 75 94 

1169.32 
GR 92 1176.26 89.5 1176. 7 89.5 1178.6 92 1179.06 94 

1186.93 

2H6VI356 



9,:_·1 RY.S f !C A•:..tc,':_"'.'.,.L' EC--2 An~lys:.s v"":r~_Jn PAGC: 

o_rc.·:1 ..!.. l l~ ':.. . ' . ssr_so:.;s 
CJS:'!' tJl··~SE.R : 9·~·- 3-,~.rJ. 9/ 21 ,'200:-; 

GE 96 '.201.58 9f 1227.02 100 12SS.68 182 l291.C3 1J4 

lJll.SJ 
GP 106 13.3 ~. l l 108 13.50.'4 llJ L<i.26 112 1393 .44 

N'.: 0.09 G. C'9 0.0JS 

Xl 31200 1130 1170 Cj!. J l 110. 3· 104. 34 

GR 108 lOJO 106 10:1.2.-1 104 1029.35 10? 1057.52 100 

1074 91 
GR 97.4 1130 % 1131 96 1169 97. 4 1170 97.4 

1170 
GR 98 1173.87 100 1178.78 102 1183.89 104 1208.23 106 

1225.45 
GR 108 1314. 4 

NC 0.11 2. 11 0.035 

Xl 31300 23 12 J ~ :216 SB.OS 102.34 99.82 

GR 120 1000 118 lClS.03 116 1G28.02 114 1;;39.49 112 

1049.02 
GR 110 1058.87 108 1090.01 106 1106.54 104 1125.1 102 

1162.48 
GR 100.3 1214 99. 97 1214 99.97 1216 100.3 1216 102 

1269. 76 
GR 1C4 1280.24 106 1290.48 108 1300.86 110 1316.21 112 

1331.91 
GR 114 134 6. 4 116 13S7.85 118 1369.68 

Xl 31400 32 1238 1240 53.08 128. 43 90.18 

GR 124 1000 122 1 Cl 12 120 1025.58 118 1038.79 116 

1046.56 
GR 114 1054. 53 112 1079.31 112 1095.44 112 1098.47 110 

1116.92 
GR 108 1138. 32 106 1160.07 104 1176.68 102 1201.64 101.9 

1238 
GR 101.56 1238 101.56 1240 101. 9 1240 102 1259.79 102 

1278.22 
GR 102 1286.86 104 1300.87 106 1312.66 108 1322.42 110 

1332. 69 
GR 112 1343.76 114 1354 .31 116 1365.29 118 1377.9 120 

1391.38 
GR 122 1409.65 124 1422.62 

NC 0. 1 0. l 0.052 

Xl 31500 28 1226-24 12~5.78 67. EJ 130 .11 98. 64 

GP. 124 1000 122 1011. 51 120 1020.02 118 1030.14 118 

1030.23 
GR llB 1050.86 116 10i$.13 114 1091. 34 112 1107. 4 110 

1126.99 
GR 108 1149.48 106 1168.37 104 1166.48 104 1203.17 104 

1226.24 
GR 102 1227 102 124 5 104 1245.78 106 1247.11 108 

12'! <;.i. 08 

GR 110 1254.8 112 1260.62 114 1266.43 116 1272.23 118 

1278. 12 
GR 120 1283. 87 122 1289.6 124 1295.l 

Xl 31600 30 1160.13 1182.13 110. 2 6 88.09 130. 04 

GR 130 1000 128 1006.34 126 1014 .36 124 1025.61 122 

1036.94 
GR 120 1048.12 118 1059. 21 116 1070.3 114 1088.2 112 

1107.12 
GR 110 1129.23 108 1153.28 106 1156.56 104 1160.13 102.5 

1161 
GR 102.5 1181.26 104 1182.13 106 1185. 51 108 1191. 13 110 

1204.18 
GR 112 1226.33 114 1240.53 116 1249. 91 118 1259.29 120 

1268.72 
GR 122 1277.47 124 1283.71 12 6 12 90 128 1296.29 130 

1302. 6 

Xl 31700 30 1157.01 1176.9 109.22 72.2 102. 16 

GR 134 1000 132 1006.19 130 1012.97 128 1020. 19 126 

1036.82 
GR 124 1046. 94 122 1056.78 120 1068.46 118 1084.03 116 

1099.69 
GR 114 1120. 91 112 1143. 75 110 1153.02 108 1157 .01 106 

115 7. 8 

2H6Vl357 



803.8 RMS for .c,.u1.o:.:._r, HE:C.:-2 Ana:ysis vers1cn 2DC. p_r,;;::; 

PRVJ2:T 1 !T::...E ,ot;R SE::...S0t'1S 

PRCJE.C:' Nl..:Tt-E.~::::?. : 9}·33-01 9/27/:?002 

·-----------

CR 1 :>6 li76 108 1176.9 l l•J 1190.31 1:24.95 114 

l.:'.44 .8 
::CR 116 -1.260.99 118 1272.09 LO 1282.29 122 1291.92 124 

1300 
C~R 126 130:)8. 02 128 1315.Jl 13) 1-322.53 132 1329.95 13~ 

1337.45 

Xl 31800 .;_.,'j 1182.48 1196.59 118.76 Sl. 8 9 110. 7 

GR 136 1000 134 1009.25 132 1Gl9.37 130 1030.48 128 

1041.74 
GR 126 1054.01 124 1066.37 122 1078.75 120 5. 56 118 

1!16.8 
GR 116 1140.8:i 114 1168. 04 112 1182.48 110 1183.2 110 

1195. 9 
GR 112 1196.59 114 1212.12 116 1236.26 118 1256.92 120 

1?75.61 
GR 122 1291.51 124 130~. 94 126 1317.89 128 1328.63 130 

1339.06 
GR 132 1349.01 134 1358 .12 135 1367 

Xl 31900 28 1:14. 75 1230.2 136.cB 64.~4 122.36 

GR 138 1000 136 1016.6 134 1035.29 132 1053.99 130 

1067.96 
GR 128 1082.15 126 1100.76 124 1120.73 122 1135.96 120 

1152.49 
GR 118 119':.57 116 1209.72 114 1214.75 112 1215.5 112 

1229.7 
GR 114 1230.2 116 1248.88 118 1263.42 120 1276.48 122 

1289.33 
GR 124 1305 126 1317.32 128 1328.69 130 1340.06 132 

1352. 3 
GR 134 1365.54 136 1379.22 138 1393.06 

Xl 32000 26 1258.05 1274.71 107.6 10 9. 11 114. 38 

GR 138 lOOJ) 136 1026.78 134 1059.3 132 1092.14 130 

1110. 9 
GR 128 1129.25 126 1147 .12 124 1166.74 122 1194.43 120 

1220. 11 
GR 118 1248.99 116 1258.05 114. 2 1259 114. 2 1273.75 116 

1274.71 
GR 118 1278. 98 120 1286. 79 122 1299.32 124 1308.46 126 

1315.47 
GR 128 1322 .58 130 1329.58 132 1336.49 134 1342.9 136 

1349.54 
GR 138 13:;1 . 4 l 

Xl 32050 23 1189.82 1207.61 51. 4 9 51. 5 51. 18 

X3 0 
118 118 

GR 140 1000 138 1021.24 136 1032.95 134 1043.68 132 

1057.06 
GR 130 1069.95 128 1084.31 126 1100. 92 124 1115 .85 122 

1136.1 
GR 120 1156.75 118 1189. 82 116 1195.97 115 1196. 72 115 

l20q.51 
GR 116 1205.26 118 1207.61 120 1209.83 122 1225.58 124 

1235. 4 
GR 126 1244 . 94 128 1254.13 130 1263.17 

Xl 32100 28 1190.47 1204.36 104.62 104.25 99. 42 

GR i42 1000 140 1011. 41 138 1022.82 136 1034.23 134 

1047.85 
GR 132 1061 .16 130 1073.24 128 1087.04 126 1106.29 124 

1125.09 
GR 1:2 1148. 91 120 1183. 65 118 1190. 47 116. 2 1190.77 116.2 

1204.06 
GR 118 1204 .36 120 1206.86 122 1228.06 124 1239.14 126 

1250.29 
GR 128 1264. 35 130 1276.09 132 1287.39 134 1301. 52 136 

1315.61 
GR 138 1328.Bl 140 1344 .85 142 1361.87 

NC 0. 13 0. 13 0.058 
Xl 32200 29 1215. 77 1217.89 94.59 99.74 103.7 

GR 144 1000 142 1009.29 140 1022.48 138 i038.07 136 

1050.73 

2H6Vl358 



2}.S? PMS f ·:' ::- A.',l ".:Ol ... /\L' H2C-2 Analysis •:er s 1 :11. ~0-} 2 PAGE 6 

FKQJECT J:ITL~_'. ,DuR s~_:...so;..s 
?RC;..;E:cT 1,u'MBEF. 99-33-Gl 9/27/_ J::2 

,GR 132 1010.37 L30 1:·B9.J< 123 1107.3 126 1129.S7 12,1 
l lfl 51 

GR 124 1206.83 '"' l.'"; 12G6.G3 1 "" - ..'.. ,::_ 121~.07 120 121~.77 118 .. 
12:!.6.07 

G? 116. 4 1217.5', l ~ 7. B 9 1220.33 124 1222. 79 126 
1226.14 

GR 1:3 1236.81 13(: 1247.83 lJ2 1259.86 134 1271."9 136 
1284.29 

GR 133 1298 .11 140 1315.31 142 1332.33 14 4 1350.82 

Xl 32300 26 1159.6 1167.54 93.8 90.75 98. 2B 

GR 146 1000 14 ~ 1010.65 142 1019.97 140 1029.01 138 
1038.19 

GR 136 1047.56 134 1056.83 132 1071. 46 lJO 1086.8 128 
1101.32 

GR 126 1156.4 124 1159.6 122.2 1159.9 122.2 1167.24 i24 
1157.54 

GR 126 1172.S6 128 1176.42 130 1187. 99 132 1199.93 134 
lZll .64 

GR 136 1221.16 138 1230. 91 140 1242.17 14 2 12' ,i. 4 9 144 
1269.62 

GR 146 1287.66 

Xl 32400 22 1233.31 1243.99 7 9. 94 136.03 139. 37 
GR 146 1000 i44 1015.05 14 2 1032.07 140 1046.6 138 

1059.34 
GR 136 1071.95 134 1092.5 132 1117.24 130 1166.63 128 

1233.31 
GR 126.2 1233.6 126.2 1243. 7 128 1243.99 130 1247. 79 132 

1252.17 
GR 134 1268.4 136 1285.02 139 1300.43 140 1316.04 142 

1333.22 
GR 144 1352.26 14 6 1392. 03 

STATUS: Analyzi~ prof"le l. 

Contraction Coefficient (CCfI'I) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Anal:{zing cross-section reac~ 30001.000. 

STATUS: (3265) Divided f/01<. 

Cross Le ft Channel Right f ~ :)'.,,' Water Critical Known 
Section Overbank Manning Cverbank Depth Surfoc:e W. s. w. s. 
Nu.11.0e r Manning n Mann.1ng Elevation Elev3tion Ele·vation 
SEC1l0 XNL XNCH XNR DEPTH CW SSL CRIWS WSELK 

( f c I (ft 'lSLI (ft MSLl (ft' MSf_,! 

--------- --------- - --------- --------- --------- --------- ---------
Ener-gy Left Channel Right Ener-gy Weighted Friction Other 
Gradient Overbank Length Overbank Gradient Velocity Energy Energy 

Length Length Elevation Head Loss Luss 
SLOPE XLOBL XLCH )(LOBR EG ;.r,,- HL OLOSS 
{ft/ft) ( ft I i ft) (ft} '.ft MSL) i ft) (ft) (ft) 
--------- --------- --------- --------- --------- --------- --------- ---------
Cwnmul - Le ft Channel R1gnt Bridge Left Right Number of 
at i ':e Overbank Area Overbank Deck Bank Bank Balance 
Volume Area Ar12a Area El~vati0n Elevation Trials 
VOL ALOB ACH AROB CORM LTBNK RTBNK IT RIAL 
(acre-ft) (sq ft) (sq ft) ( sq ft) (sq ft) ('• < L MSL 1 (ft MSL) 
--------- --------- --------- --------- --------- --------- --------- ---------
Total Left Channel Right Computed Left Right Number of 
Flo"' Overbank flow Overbank w. S. w. s. w. s. Crit Dpth 

Flow flo1< Top Width Station Station Trials 
Q QLOB \.iCH QROB TOPWO SSTA EN DST IDC 
icfsl (cfs .1 (cfs) (cfs J ( f':) I ft) ( ft I 
--------- --------- --------- --------- --------- --------- ---------
Flow Left Cha~nel Rt]ht Length Cumrnul. Minimum Number of 
Travel Overbank Mean 0;,,.~rbank Weighted Surface c. s. Other 
Time Velocity VelocJ ::.·1 \/.;., :oc.i ty Manning " Area Elevation Trials 
TIME VLOB VCH VP.OB WTN TWA E:L."lIN I CONT 
(hrs) ( ft/s) (ft/s,l i ft/s) ( acces) (ft MSL) 
--------- --------- --------- --------- --------- --------- --------- ---------

2H6V1359 



BOSS R'.-1S for A'..l~:J:...n.,o HSC-2 A.nalysis version 20C:J 
PROJEC:' TITLE FOJP. SS.A..SONS 

PROjSC'!.' tJt.H"'iSER : SY-33-01 9/27.:2002 

Jo,JOl. OCO cioo 0.lG:, J.000 1.50 7 l •J J.00 71.50 
o.c=ssJ6 0 0 0 " . ~12 O.JG 0.CO 

:: . OJ 0 333 0 0.0J 72. 0 2. 00 0 
360 0 360 0 44 S. 1 1106.48 3. 26 0 

G.00 0.00 1. 08 0.00 J.000 c.c C .OG 0 

STATUS: An~l y: 1-r;~ c:-oss-section reach 30002. 00,::. 

STATUS: (3235) The computc.:J slope of - •;e energy grade ~ine 
exceed~o o.~o, and critical depth has probably 
been crcssed. 

WARNING: ( ]302) Conveyance change is outside of acceptable range. 

Upstream to Oownstre~rn Conveyance Ratio (K?.ATIO) 

30002.000 0.000 0.105 0.000 0.35 7 4. 35 0.00 
0.163920 1 7 '.2 129 110 7 4. ~ 7 0. 12 2.92 

0.68 0 127 0 0.00 76. 00 76.00 
360 0 360 0 36C.Q 1065.31 H34.35 

0.01 0.00 2.82 0.00 0.000 1. 2 74.00 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEHVI 

STATUS: Analyzing cross-section reach 30100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

30100.GOO 0. 110 0. 105 0.110 1. 45 78.45 0.00 
0.010909 167 145 194 78. 4 9 0.05 4.01 

1.25 0 206 0.00 78.00 78.00 
360 0 358 1 177. 0 100. 58 1224.56 

0.04 0.52 1. 7 4 0.52 0.000 2. 1 77 .00 

STATUS: Analyzing cross-section reach 30200.000. 

30200.000 0.000 0. 105 0.000 1. 7 3 7 9. 7 3 0.00 
0.015293 89 101 106 79.80 0.07 1. 30 

1. 69 0 166 0 0.0~ 80.00 80.00 
360 0 360 0 121. 4 1051.84 1173.29 

0.05 0.00 2. 16 0. 00 0.000 2.5 78.00 

STATUS: Analyzing cross-section reach 30300.000. 

30300.000 0.000 0.105 0 .000 2.60 81. 60 0.00 
0.023557 86 101 101 81. 71 0. 11 l. 90 

2.04 0 137 0 0.00 82.00 82.00 
360 0 360 0 103.5 1069.41 1172.90 

0.Ub u.ou 2. 6:2 0.00 0.000 2. 7 7 9. 00 

STATUS: Analyzing cross-section reach 30400.000. 

30400.000 0 .000 0. 105 0.000 3.50 84.00 0.00 
0.024295 90 100 103 84. 10 0. iO 2.39 

2.36 0 142 0 0.00 84.00 84.00 
360 0 360 0 115.5 1057.79 1173.26 

0.07 0.00 2.53 0.00 0.000 3.0 80.50 

STATUS: Analyzing cross-section reach 30500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sect1ons exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change lS outside of acceptable range. 

Upstream to Downstream Conveyance Ratio ( KRATIO) 

30500.000 0. 110 J. 040 0. 110 3.31 85.31 85.10 
0.010006 99 114 107 BS. 96 0.65 1.69 

2.65 30 48 2 0.00 84. 00 84.00 
360 31 326 69.4 1103. 46 1172.88 

0.08 1. 02 6. 79 0. 99 0.000 3.2 82.00 

0.23 

0.00 
0.03 

3 
0 
0 

0.100 

0.300 

3.88 

0.00 
0.01 

0 
0 

0.00 
0.01 

5 
0 
0 

c,. 00 
J.01 

4 

0 
0 

0.00 
0.00 

0 

0 

1. 56 

0.00 
0.17 

6 
11 

0 

2H6VI360 



.';() ~scT N~ _ _;JJ,BER : 9?-33-01 CJ/2-:/2002 

STATUS: AnalJzi .-:] cross-sect.ion rl::"ac::h 3~550.000. 

3,JSSO. oo:i 0.000 G.O~O 0.0JO J.e_ 86.02 0.00 
0 .019215 54 54 54 86. ;_:: 0.7C 0.74 

2.i4 0 53 0 0.00 86.00 86. 00 
3 f Cl 0 360 35.3 115? -15 1194.75 

0.08 0.02 6. 73 O.C0 O.JOO j. 3 32.20 

STATUS: Analyzing cross-section reach JOEOO. r,)Q. 

WAPNING: ; 3JG~) Conveyance change is c,•1tsid.e of acceptable range. 

Upstream to Downstream Conveyance P3.tio {KRATIOJ 

30600.000 0.110 0.040 0. 110 5.r 87.25 86.75 
O.OC9J26 114 102 103 88. o, 0.82 1. 31 

2.90 36 35 8 0.00 84.00 84.00 
360 54 28 9 16 51. 8 1127.27 1179.05 

0.08 1. 4 9 8.08 1. 82 C.000 3. 4 82.00 

STATUS: Analyzin~ cross-section reach 30700.000. 

WARNING: (71851 Critical depth has been crcssed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (37201 Critical depth has been assumed. 

30700.000 0.110 0.040 0.110 5. 4 7 68.47 88.47 
0.022974 112 93 91 89.52 1.06 1. 34 

3.08 33 11 24 0.00 84.00 84.00 
360 123 14 2 94 36.~ 1218.62 1254.78 

0.09 3.70 12.27 3.55 0.000 3.5 83. 00 

STATUS: Analyzing cross-section reach 30900.000. 

WARNING: (3302) Conveyance change 1s outs1:le of acceptable range. 

Upstream to ~·T..mscream Ccn-,•eya,:·:e Ratio (KRATIC-i 

30800.000 0.110 0.040 0. 110 .54 90.04 0.00 
0.005863 128 101 92 90. 66 C.62 1. 09 

3.26 15 51 ') .00 88.C-O 88.00 
360 16 335 JS.8 1156. 34 1192.16 

0.09 1.06 6.52 1. 04 C.000 3.6 85.50 

STATUS: Analyzicoci cross-section r 0 ach 30900.000. 

0 .100 

0. 3C'·D 

0.00 
0.02 

0 
0 

1. 4 6 

0.00 
0.04 

6 
11 

0 

0.00 
0.07 

2 
8 
0 

1. 98 

0.00 
0.04 

3 
0 
0 

WARNING: (36851 20 trials attempted in balan.c1nc; assume-.:: water surface 

elevation (WSELJ and cor:1puted water surface elevation (CWSELJ. 

WARNING: (3693) It is probab:e that critical depth has been crossed. 

WP..RNING: (3720) Critical depth has been assumed. 

30900.000 0.110 0.040 0. 110 6.03 92.03 92.03 
0.030524 103 101 • . -)6 92. 66 0.63 1. 16 

3. 45 59 10 ,, 0.00 83. 00 88.00 
360 181 107 7 ,J 5- .4 1135.56 1193.00 

0. 10 3.08 10. 4 8 4 . 02 0.000 3.7 86.00 

Contraction Coefficient (CCHVJ 

Expansion Coefficient (CEHVJ 

STATUS: Analyzing cross-section reach 30950.000. 

WARNING: (33021 Convey,rnce change 1s outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIOI 

0.00 
0.01 

20 
11 

0 

0.100 

0.300 

2.19 

8 
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30950.000 O.llO 0 . 040 
0.00b38? 50 50 

3. 5, tl 
3£0 355 

c,. 10 0. 56 :, . a 1 

FLOW DISTRIBUTION : 

Cr:.:Jss-Section Number (SECHC,) 
Total Discharge (c:s, QI 

O.llC ~ -/ t 

50 9J. 7..? 
0 0. JO 

0 5 
0.53 c,. C'C•J 

Computed Wacer Surface Elevacion (ft MSL, CWSEL) 

. 76 

. 5::' 

.00 
l l 4 S4 

3.8 

Station (ft' - 1142.9 1162. 1 ~182.8 1184. 4 
Flow (') 1.1 98.8 0.1 
Area isq ft I 7.2 61. 3 0.6 
Vel ( ft/sl 0. 56 S.81 0. :, "3 
Depth (ft) 0.38 2.95 0.3E 

STATUS: Analyzing cross-section reach 31000.000. 

. c,c:· 
f.C 

::i 
:. 1 S-i 

8e u 

:J. o,:i 
L'.Gl 

30950.000 
360 

92. 76 

.J 

0 

WARNING: (3685) :C) trials attempted in bala:1cing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) _ 

WARNING: (3693) Ii: 1s probable that cr"tical depth has been crossed. 

WARNING: (37201 Critical depth has been assumed. 

31000.000 0.110 0.040 0 .110 5.20 94. 20 94.20 
0.010074 89 95 96 94.96 0.76 0.7S 

3. 73 71 21 :4 0.00 90.00 90.00 
360 130 196 33 64. 5 1113.63 1178.10 

0. 10 1. 82 9.30 2.28 0.000 3.9 8~.00 

STATUS: Analyzif!_g cross-section reach 31100.000. 

WARNING: (3302) Conveyance change 15 outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIOI 

31100. 000 0. 14 0 0.052 0.140 6. 61 96 .11 0.00 
0.021496 99 1C5 122 16. 51 0.40 1. 52 

3.99 52 17 40 0.00 92.00 92.00 
360 120 13 3 106 62. B 1140.14 1202.94 

0.11 2.31 7.10 2.61 0.000 4 . 0 89.50 

STATUS: Analyzing cross-section reach 31200.000. 

31200.000 0.090 0.035 0.090 1. 58 97.58 0.00 
0.011022 97 104 110 98.10 0.53 1. 56 

4.20 0 61 0 0.00 97. 4 0 97. 4 0 
360 0 360 0 45.0 1126. 15 1171.17 

0. 11 0.35 5.82 I) 35 o.noo 4 . ? Gf; nn 

STATUS: Analyzing cross-section reach 31300.000. 

0.00 
0.07 

20 
9 
0 

0.68 

0.00 
0.04 

4 
0 
0 

0.00 
0.04 

0 
() 

WARNING; {3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL\ and computed water surface elevation {CWSEL) _ 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (37201 Critical depth has been assumed. 

31300.00C• 0 .110 0.035 0 .110 2.25 102. 22 102. 22 0 .oo 
0.037583 88 99 102 102.62 0.41 1. 82 0 .01 

4. 4 0 55 4 57 0.00 100.30 100.30 20 
360 150 52 157 112.S 1158 .41 1270.90 14 

0.12 2. 72 11. 68 2. 73 0.000 4.3 99. 97 0 

STATUS: Analyzing crnss-section reach 31400.000. 

WARNING: ( 3302 J Com0 e;ance ct,ar,ge is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 2.24 

2H6Vl362 



J J. .. t{) _ 
,,.., 

0 035 ,J 13.8 _)'.) :3 ::: C ,) 
C • l·" - ~-. 00 

0 0:1-, j 97 ~3 9.J L:d 103 98 ,: o-; l 3 J.C3 
4 ·; 4 9.:J JD3 C .00 l ·J 1 9') l 9 

Jo'.il: 156 2~, 108 l2Z 5 l '' 19 lJ rJ 2 0 
0 13 l 60 5. .3) l 7J 0. JOO 4 6 l 5 

3T.~T'JS: A.1-3lyz:ng c:-oss-section reach 31500.090. 

STATUS: (3301) Tt;e velocity head difference for current and previous 
cross-sectio:,s exceeded the alio·,..;3bl~ specified by ~f\.,-INS. 

WARNING: ( 3302) Conveyance chanqe is outs.:..de of acceptable range. 

'-'?stream tc:i 8ow;;stream Conveyance Rat1.c {KRATIO', 

31500.C'OO 0 .100 0.0S2 0.100 2.62 1J4.62 104. 51 
0.017730 67 98 130 105.2i 0.59 1.08 

s.os 26 49 0 0.00 104.00 104.00 
360 37 322 0 65.4 L80.84 1246.19 

0. 14 1. 41 6.50 0. 61 0.000 4.8 102.00 

ST.:l.TUS: A.n2lyzing cross-section reach 3160.J.OG,~·-

WARNING: ( 3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRAT!O) 

31600.000 0. 100 0.052 0.100 3.57 106.07 0.00 
0.005315 110 130 88 10€.38 0.32 1.14 

5.28 3 77 3 0.00 104.00 104.00 
360 3 352 3 29.2 1156.1"· 1185.69 

0.15 1. 03 4. 5 7 1.02 0.000 4. 9 102.50 

STATUS: Anaiyzing cross-section reach 31700.000. 

STATUS: (33011 Th~ velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.65 

0.00 
0 .16 

6 
8 
0 

1. 83 

0.00 
0.03 

2 
0 
0 

WARNING: (36851 20 trials attempted in balan::fre assumed water surfa::e 
elevation {WSELJ and computed water su~face elevation {CWSEL). 

WARNING: (3693) It is pr-obable that critical depth has been crossed. 

WARNING: (37201 Crilicai depth has been assumed. 

3170G.OOO 0.100 0.052 0. 100 2.26 108. 2 6 108.26 
0.0355·]8 109 102 72 109.34 1.07 1.13 

5. 43 0 n 0 0.00 108.00 108.00 
360 0 3 60 0 22.2 1156.40 117B.65 

v.~s 0. u.J ti. 3L 0.72 0.000 5.0 106.00 

STATUS: Analyzing cross-section reach 31800.000. 

WARNING: (7185) Critical depth !las been crossed 1 therefore critical 
depth has bee0 assumed for the cur:ent cross-section. 

WARNING: (3720) Critical depth has been assumed. 

31800.000 0.100 0.052 0. 100 2.95 112.96 li2. 96 
0.028886 118 110 51 114 . 0 9 1. 13 3.52 

5. 54 3 40 3 0.00 112. 00 112. 00 
360 349 5 28.5 1175.55 1204.04 

0 .15 1. 54 8.66 1. S4 0.000 s.o 110. 00 

STATUS: Analyzing cross-section reach 31900.000. 

STATUS: (33011 The velocity head difference for current and r,revious 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (33021 Con.,ey3r1=e change is outside of acceptable range. 

31900.000 
0.011071 

5. 70 

Upstream to Downstream Conveyance Ratio IKRATIOJ 

0 .100 
136 

3 

0.052 
122 

54 

o. 100 
64 
12 

3.62 
116.19 

0.00 

115. 62 
0.57 

114. 00 

0.00 
2.04 

114. 00 

0.00 
0.23 

20 
., 

0 

0.00 
0.02 

3 
11 

0 

1. 62 

0.00 
0.05 

2 
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BCSS RMS f,:__-r AutoCAD H? -2 A.n:3.l_ :~1s vcr:s1vn 20C•J 

PiWJECT n:u: fO'.!R SE-"50NS 
PROJECT NUMBSR : 93-33-Gi 

300 
0. i6 

4 
1. 29 

339 
6. 21 

16 
.35 

3-Lb 
JO 

1210.6'.; 
5. l 

S'lr.TUS: Anal·/z1ng cross-sectior :each 320,JO. OJ'J. 

32000 .000 0 .100 [;. 052 0. L·J 2.9C 11 7. 10 
0.02:13, 10• 114 ,09 11'. 99 C.8~ 

5. 85 2 46 C. 00 116.00 
360 J 354 24. 0 1253.06 

0. 16 l. 43 7.61 1. 36 0.000 s.: 

STATUS: ~.nalyzing cross-section reach 32050.000. 

l~-~5.Jl 
; 1:. 00 

0.0C 
1. 70 

116.00 
1r7 .06 

114. :o 

WARNING: (7185) Critical deµth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: I 37 20 I Critical depth has been assumed. 

32050.000 0.100 0.052 0. 100 3.37 118.37 118.37 
0.032499 51 51 51 119.49 1.12 1. 33 

5. 91 1 42 0 0.00 : 18. 00 118.00 
360 0 359 0 24.3 1183.'2 1208.0:? 

0.17 0.87 8.52 0.03 0.000 5.2 115.00 

STATUS: JIJ1alyzing cross-section reach 32100.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio {KRATIO) 

32100.000 0.100 0.052 0.100 4.26 120.46 0.00 
0.007704 104 99 104 120.94 o. rn 1. 39 

6.05 11 58 4 0.00 11 S. 00 118. 00 
360 17 337 5 36.2 1175.57 1211. 79 

0.17 1. 4 6 5.74 1.20 0.000 S.3 116. 20 

STATUS: Analyzing cross-section reach 32200.000. 

C 

(). 00 
0. "!_j 

0 

0. 0'; 
0 .07 

11 
0 

2.05 

0.00 
0.06 

3 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevatic,n (CWSEL). 

WARNING: (36931 It is probable that critical depth has been crossed. 

WARNING: (37201 Critical depth has been assumed. 

32200.000 0 .130 0.058 0. 130 6. 5 l 12 4. 91 124. 91 0.00 
0.033654 94 103 99 125. 4 6 0.55 1. 4 2 0.02 

6.24 70 13 14 0.00 120.00 120.00 20 
360 180 124 55 77. 3 1146.98 1224.31 16 

' '0 ' cc .... ~' v • .L.V L • ...iU J. J.l. _1. fl 0. ,JUV :J. 4 ii6.40 0 

STATUS: Analyzing cross-sect1on reach 32300. 000. 

32300.000 0.130 Q_058 0 .130 4 .86 127.06 126_55 0.00 
0.018618 93 98 90 127 .90 0.85 2.35 0.09 

6. 43 21 38 11 0.00 124.00 124.00 6 
360 30 303 25 47. 3 1127 .33 1174.60 14 

0 .18 1. 3 9 8.00 2.26 0.000 5.5 122. 20 0 

STATUS: Analyzing cross-section reach 32400.000. 

32400.000 0 .130 0.058 0. 130 J. 62 129.82 129.62 0.00 
0.019948 79 139 136 130. 4 3 0.61 2.50 0.02 

6.64 55 38 3 0.00 128.00 128.00 
360 83 272 4 7 4 . 8 1172.68 1247.45 16 

0 .19 1. 51 7.14 . 40 0.000 5. 7 126.20 0 

SPECIAL NOTE 

--------------
An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY Of WARNING AND STATUS MESSAGES section. 

!::".-.·~:. 
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fr~SS FF f :.: .~ .. ~ t::_ J·~:.n..i::., r:·=-= ..... '..-ys:.._s y:;::-s1·:i~,, :2~·r:-;,- F,\::;t: - -

,0.0-7,; - . T- :=::.i--.S: 
?ROJE T i''.UP..3.:::::.. 3-C• l 27,'2CFL 

su;,.,:r-:.v- Y Pf\: :n -:,:JT TABL:: 150 : FOU?. .SSi-SOtIS 

---------------------------- h,"cTERSHt:D 3 r,:s:--0s-.-~ ~J2t·EN~ 

99-33-01 

Cross- ·=h3nP::: l Top cf M3x. Low M:nirr,u,11 ['.i- :.':..::rge CoDputed Cri.tical S:1erqy Energy Chan.ne l 
Cross- In~lex 0 

Section Reech Roadway Chord ~ s. Clo·-; w. S. vi. s. Gr.3.dient_:_ Gradient Mean Flc1w 
Se:::ti ::rn (0. 01 . 

Number Lenqth El"=:vation Elevation Ele-.r3tL"1 Ele·1a t 1or, E.1._evati:::n Elevation Slope Ve loci t}' 
Area Convey. 

( f~) ( ft MSLJ {ft MSLJ (ft MSL) (cfs I (ft MSLI (:: ... MSc ( ct MSLJ . 10,000 (ft/sJ 
(sq ft) 

SECNO XLCH ELTRD ELLC EL..~IN Q Cl'\SSL CRIWS SG lC!<*S VCH 
AREA . 0 l~: 

--------- ---- - ---- --------- --------- --------- --------- --------- --------- --------- --------- ---------
------- ---------

30001. 000 0.00 0.00 0.00 7().00 360.25 71. 5 -J 0.00 71.52 85.36 1.08 
333.80 38.99 

. 30002.000 129.11 0.00 0.00 74.00 360.25 74. 35 0.00 74. 4 7 1639.20 2.82 
12 7 . 62 8.90 

* 30100.000 145.41 C .00 0.00 77.00 360.25 78. 4 5 0.00 78.49 109.09 1. 7 4 
209.86 34 . 4 9 

30200.000 101 .38 0.00 0.00 78.00 360.25 79. 7 3 0.00 79.80 152.93 2.16 
166.85 29. 13 

30300. oo,:, 101.26 0.00 0.00 79.00 360.25 81.60 0.00 81. 71 235.57 2.62 
137.60 23. 47 

3Gl00. 000 100. 00 0.00 0.00 80.oO 360.25 84.00 0.00 84.10 242.95 2.53 
142.58 23. 11 

. 30500.000 114.82 0.00 0.00 82.00 360.25 85.31 85.10 85.95 100.06 6.79 
81.37 36. 01 

30550.000 54 . 8 3 0.00 0.00 82.20 360.25 86.02 0 .O•J 86.72 192.15 6. 7 3 
53.55 25.99 

. 306J0.000 102.26 0.00 0.00 82.00 360.25 87. 86.75 88.07 90. 26 8.08 
81. 30 ]7.92 

. 30700. 000 93. 7 5 0.00 0.00 83.00 360.25 88.47 88.47 89.52 229.74 12.27 
6 9. 4 6 23.77 

* 30800.000 101.14 0.00 0.00 85.50 360 25 90.04 0.00 90.66 58.63 6.52 
74.68 47 .05 

. :lnQOO nnn 1 OJ 3S 0 00 o.no 8E nn :i.;11 ,s 97 . 0: ~2 no 9~.55 305.2~ "-V • "'1.V 

86.88 20. 62 

. 30950.000 50.00 0.00 0.00 88.00 360.25 92. 7 6 0.00 93.27 63.89 5.81 
69.07 45.07 

* 31000.000 95.84 0.00 0.00 89.00 3 6:J. LS 94.20 94.20 94.96 100.74 9.30 
107.51 35. 89 

. 31100.000 105.22 0.00 0.00 89.50 360.25 96.11 0.00 96.51 214.96 7.70 
110.29 24 . 5 7 

31200.000 104 .34 0.00 0.00 96.00 360.2" 97.58 0.00 98. 10 110. 22 5.82 
62.31 34.31 

. 31300. 000 99.82 0.00 0.00 99.97 360.2" 102.22 102. 22 102.62 375.83 11. 68 
117.47 18.58 

. 3140(). 000 90. 18 0.00 0.00 101. "'i J6:i.2s 103.91 0.00 103.98 74.92 5.35 
202. 14 41.62 

. 31500.000 98. 64 G.JO 0.00 102.00 360.25 104.62 104.51 l 05. 21 l 77. 30 6.50 
76.34 27 .06 

. 31600.000 130. 04 0.00 0.00 102.50 3 60. 25 106.07 0.00 106.38 53.15 4 . 5 7 
84.54 4 9. 41 

2H6V1365 



BOSS RMS fc:-- A'..lto,:...~ HEC-2 Ac.2lysi 0 vers1:x. 2000 p.,.:...:;s 1 3 
P?J}JECT TI".'LE ro:JR SEJ..50NS 
P:< :JECT i~UHB2R : ;!:1-J:3-,Jl 9.12) 1 2002 

31 7Q,:,; .JCO lO:?. !~- 0.00 0. '.;;) 106.00 360.2S 10&.2c l <JB -~C 1'}S.34 355 • J ;; 

43. 58 19. 12 

318C0.00 l 1 0. 70 0.2} 0.00 J.10. '.)0 360.:25 112. 9; 112 - '::6 114 .09 2t:"8. 3 6 '3. 6 6 
47.26 2 i. 2•J 

31?00. 000 ; , ~ -,i: 0. (l[< 0.00 ll 2. 00 j6J _ :::s llS.62 0. [i1J l: t. 19 l lCJ -1 :3. 2 l 
7 0. 1 5 3 4 . 2.:; 

32000.000 114 . 33 0.GO 0.00 '.14. 20 360.25 1 i I. 10 0 . OC• 117.99 = :.1 .__: I 7.61 
50.66 2 4 . 7 8 

32050.000 Sl.18 0.00 0.00 115. 00 360.25 : : :'. 37 119.37 119.49 J:?4 _ 99 8.52 
43.38 l ~. 98 

. 32: . 0.000 99.42 0.00 J.00 116. 20 360.25 120.46 0.00 120.94 77. 04 5.74 
75.38 H.04 

. 32200.000 103. 70 0. CiO 0.00 118.40 360.25 124.91 124.91 L5.46 336.54 9.31 
98. 73 l tJ. 64 

32300.000 98.28 0.00 0.00 122.20 360.25 127. 06 126.55 127. 90 186 .18 8.00 
71.33 2 6. 4 0 

32400.000 139.37 0.00 0.00 126.20 360.25 129.82 129.62 130. 43 199. s 3 7.14 
96. 40 25.51 

SUMMARY PRINTOUT TABLE 150 : tOUR SE..Z\SONS 
---------------------------- WATERSHED 3 POST-DEVELOPMENT 

99-33-01 

Cross- Discharge Computed W.S. Elev W.S. Elev w.s. Elev Water Channel 
Section Flow w. s. Diff per Oi ff per D1ff per Surface Reach 
Number Elevation Profile Section Know/Comp Top Width Length 

(cfsJ (ft MSL) I ft) If t I (fc) (fcl (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DI,KWS TOPWID XLC:lf 
--------- --------- --------- --------- --------- --------- --------- ---------

3c::;c1. ooo 360.25 71. 50 0.00 0.00 0.00 445.06 0.00 

30002.000 360.25 74.35 0.00 2.85 0.00 369.03 12 9 .11 

. 30100.000 360.25 78. 4 5 0.00 . 10 0.00 17 6. 98 145.41 

30200.000 360.25 79.73 0.00 .. '8 0.00 121.45 101.38 

30300.000 360.25 81.60 0.00 .88 0.0Q 103.48 101.26 

30400.000 360.25 84.00 0.00 2.40 0.00 115. n 100.00 

3050J.OOO 360.25 85.31 0.00 .31 0 .00 69. 4 2 114 .82 

30550.000 3£0.25 36.CZ C.GJ v. 0 .VG .JS.JO ~4.~j 

30600.000 360.25 87.25 0.00 23 0.00 51. 78 102.26 

. 30700.000 360.25 88. 47 0.00 .22 J.00 36. 15 93.75 

* 30800.000 360.25 90.04 0.00 1.58 0.00 35.82 101.14 

. 30900.000 360.25 92.03 0.00 1.98 0.00 57.44 101.35 

30950.000 360.25 92. 7 6 0.00 0 .73 0.00 41. 4 7 50.00 

31000.000 360.25 94.20 0.00 . 4 4 0.00 64 . 4 7 95.84 

31100.000 360.25 96 .11 0.00 .91 0.00 62.81 105.22 

31200.000 360.25 97.58 0.00 1. 47 0.00 45.02 104.34 

31300.000 360.25 102.22 0.00 4.64 0.00 112.49 99.82 

* 31400.000 360.25 103.91 0.00 1. 69 0.00 122.46 90.18 

31500.000 360.25 104.62 0.00 0. 72 0.00 65.35 98.64 

2H6V1366 



2::::s ;-:1'-!S f o· .•...;::_::,'.~."'-=· s:-~ ,..;,_;--l-,_ • ys 1 s v,~.:: .:3l. J: tr.- - 1 ~ 
::-,;:.;(.):: - .:. - . ,~'.:., ~· -=.,u .:.<.·\.:-..•._•'.,:; 

::--1 -''-y~::.:-:- :L':~?-~P. : 9;'.'- S< 'n, 20)2 

: :>JG. !J·~ C Ji::o - l 1J E. { - 41 2 '? . = ~ ?·J .04 

3l7C'O.CO'J J.SJ . 2S 108.26 O.CJ 2.~c C. C,~ 22. l E, 10~ 16 

J!8iJO.OC1·) '60. 2 S i ~ .... - 96 C,. 0 1 '"' o. c:(. 28 .50 LO. 7C 

. 31900.[:_.) 360.25 l!S. S::'. O.GO 6t 0.00 34 .63 ~22.36 

3.2000. C'..10 360.25 11 7. d C.00 48 C.DO 24 .JO l.14 .38 

. 32050.000 360.25 li6. 31 0.00 . 2 7 0.00 24 • J[J 51. 18 

32100.000 360.25 120.46 c,. 00 .C9 0.00 36.22 99. 42 

. 32200. 000 3 6·J 25 124 91 0.00 4 • 4 S 0.00 77 • 34 103.70 

32300.000 3 60. 2 5 127 .06 0.00 2. 15 0.00 47 .27 98.28 

32 400. 000 360.25 129.82 G .00 2 . 7 6 0.00 74 . 77 139.37 

SUMMARY Of WARNING AND STATUS MESSAGES : 

Section 30002, profile l, slope too steep. 

Section 30002, profile l, conv~ya:ice change outside acceptable range. 

Sect ion 30100, profile 1. conveyance change outside acceptable range. 

Section 30500, profile L conveyance change outside acceptable range. 

Section 30600, profile 1, conveyance change outside acceptable range. 

Section 30700, profile l, critical depth assumed. 

Section 30700, profile l, minimum specific energy. 

Section 30800, profile l, conveyance change outs~je accept.able range. 

Section 30900, profile 1, critical depth assu..Tted. 

Sec":.ion 30900, profile 1, probable minimurn specific ene.rgy. 

Section 30900, profile 1, 20 trials attempted to be.lane<:: ·...rater surf a,:~ 
elevation. 

Section 30950, profile 1, conveyance change outside acce;.,table range. 

Section 31000, profile l, critical depth assumed. 

Section 31000, profile 1, probable minimum speci fie enero\·. 

Section 31000, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 31100, profile 1, conveyance change outside accept ;_:ible range. 

Section 31300, profile 1, critical depth assumed. 

Section 31300, profile 1, probable minimum specific energy. 

Section 31300, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 314 00, profile '' conveyance change outside acceptable range. 

Section 31500, profile 1, conveyance change outside acceptable range. 

Section J 1600, profile l, conveyance change outside acceptable range. 

S.<:?ction 31700, profile 1, critical depth assumed. 

Section 31700, profile 1, probable minimum specific energy. 

Section 31700, profile 1, 20 trials attempted to balance water surface 
elevation. 



BOSS P_'-!S fer .!'...L:tcCJ.:._J !.:... --2 . .:\..'le.!.·_ sis verEio:: 2000 
PRC JE:CT T I'::'L.f: t·Jt'R. sE..::...sc,1~s 

PROJECT tlC:,"'.', : 'J"-33-01 

Se -·:io:-1 31300, r·:.--:.;: .! le L c::it.ical deptr. ossumed. 

Section Jl~CJ, pr0f1l.,2 n . ..:.n1m:..:.m specl.f1c energ~·. 

se,:-:.ion 31900, pro:'ile C' coriveyar.ce cha.1ge. outs:...__.-2 a::ceptab.ie :-or.gt::. 

Section 320',0, p.::-:;:'1-le l, critical jepth assumed. 

Sec'.:: ion 32050, profile ' minimum specific energy. ,, 

Section 3 2100, profile 1, conveyance change outside acceptable cange. 

Section 32200, profile i' crit.ical depth assu..--ned. 

Section 32200, profile L probable minimum specific energy. 

Section 32200, proflle 
elevat.1on. 

20 trials attempted to balance wateL surface 

34 Warning and status message(s) generated 

END Of OUTPUT 
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r:os.~ ?.i·\Fei-CJJ __ D HEc-·2 .. ~., .. r1al:l:?ir, "'.,7'~~1:~s~iJJI1 4 ~ G 
i:\7.,.03ECT TITLE ?OT_jR SE;\SCN;; IN HIST. VA. - FLOODPL..2\.IN S 
!?£~0~TECT 1\UTvIB:SR : S 9 - 3 .3 - 01 

=~==----- ----------------= 
L).SS RiverCJ,.D {tm; 

= ======-==--------======== 

Copy1ight (Cl 195? BOSS International 
~11 Rights Reserved 

Version 
Seria1 Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 

-5/08/2000 

for water-surface profile computations. Program based upon the September 
1990 version, updated on August 1991. 

_JISCLAIMER : 

BOSS RiverCAD is a complex program which requi~es engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, the program is not and cannot be certified as infalliblE. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

·ROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOLTR SEASONS IN HIST. VA. FLOODPLAIN o 
99-33-01 
WATERSHED 4 PRE-DEVELOPMENT 
TIM EVERLY 

5/08/2000 
11:37 pm 2H6Vl369 



BOSS !"d verc;,r HEC- 2 i'.,_nalysis vers ::_r)r 4. J 
PROJECT TITL3 F0Li2 SE.~CIJS I3 HIST. VP,.. FLOODPLAIN 5 
PROJECT N1JMBER : 9 9 - 3 3 - 0 l 5/08/200C 

Tl 99-33-0.: 
'n FOUR SEASONS IN HIST. VA. - F.-OODfLl\IN STUDY 
T3 WATERSHED 4 PRE-DEv'ELOF!lf2NT 
F4 FLOW REDUCTION AT CROSS SECTION 40J. 00 TO ,;ccomIT FOR RUNOFF FROM 
T4 WATERSHED l 

JGB PARA.METERS : 

Jl ICHECK INQ NIN\! IDIR STRT METRIC HVINS Q 

-10 2 848 

J2 NPROF I PLOT PRFVS XSECV XSECH FN AL LDC IBW 

-1 -1 -6 

STATUS: Analyzing profile 1. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 40001.000. 
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BOSS R., rerC}\D HEC- 2 An.aJ.yb.iS vex"' ·.::-1-: 4. 0 .PA(JE 3 
PR'.JJECT TITLE : FOtTr'<. SEJ.S .. ~F3 It.r fC T. VA. - FLOODPLAIN S 
PEOJEC r 1T0M.i3Ex( : 5' 9 - 3 3 - 01 

Cross 
Section 
N:1mber 
SECNO 

Snergy 
3radient 

SLOPE 
(ft/ft) 

Cummul
ative 
Volume 
VOL 
(acre-ft) 

Total 
Flow 

J 
1 --:fs) 

·low 
Travel 
'T'ime 
rIME 
(hrs) 

~OOOl. 000 
O.Ol5814 

0.00 
848 

0.00 

Left 
Overba:1k 
Manning 
XNL 

Left 
Over bank 
Length 
XLOBL 
(ft) 

Left 
Over bank 
Area 
ALOB 
( sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
(ft/s) 

0.110 
0 

26 
58 

2.21 

Channel 
Manning 
n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
( sq ft) 

Channel 
Flow 

- QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
(ft/s) 

0.040 
0 

31 
306 

9.64 

Over bank 
l'1lanning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
( sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
(ft/s) 

5/08/20' 

-----------

Flow 
Depth 

DEPTH 
(ft) 

Energy 
Gradient 
Elevation 
EG 
(ft MSLi 

Bridge 
Deck 
Area 
CORA..~ 
(sq ft) 

Computed 
w. s. 
Top Width 
TOPWD 
(ft) 

Water Critical 
Surface W. S. 
Elevation Elevation 
CWSEL CRIWS 
(ft MSL) (ft MSL) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
( ft MSL) 

Left 
w. s. 
Station 
SSTA 
(ft) 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
( ft MSL) 

Right 
W. S. 
Station 
END ST 
(ft) 

Minimum 
C. S. 

Known 
w -, 
Elev,0.ti::m 
WSELK 
(ft MSL) 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number ot 
Other 

Length Cummul. 
Weighted Surface 
Manning n Area 
WTN TWA 

(acres) 

Elevation Trials 
ELMIN I CONT 
( ft MSL) 

0.110 3.61 92.61 0.00 92.61 
0 93.18 0.57 0.00 0.00 

209 0.00 90.00 90.00 0 
483 166.5 1018.56 1185.07 0 

2.31 0.000 0.0 89.00 0 

STATUS: Analyzing cross-section reach 40002.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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EO.SS Ri verC}.'I.D HEC- .2 Jl..nalysis version 4. 0 PAGE 
PRG.:TECT TITLE FOUR .SEASONS IN HIST. VA. - Fl.,,JO:JPL}UiJ S 
PROJECT NT.IMBER : 9 9 - 3 3 · 01 5/08/20G, 

--- ----------

STATUS: (3470) Encroachment computation infor~ation follows: 

SECNO 
SLOPE 
VOL 
Q 
TIME 

XNL 

Left Encroachment Station (ft, STENC 
Right Encroachment st~cion (ft, STENCR) 
Encroachment Method (TYPE) 
Width or Percent Target 
Left Encroachment Elevation (ft, ELENCL) 
Right Encroachment Elevation (ft, ELENCR) 

XNCH XNR DEPTH CWSEL 
XLOBL XLCH XLOBR EG HV 
ALOB ACH AROB CORAR LTBNK 
QLOB QCH QROB TOPWD SSTA 
VLOB VCH VROB WTN TWA 

--------- --------- --------- --------- --------- ---------

40002.000 0.000 0.040 0.000 5.37 95.45 
0.031280 55 65 173 98.14 2.69 

0.51 0 64 0 0.00 102.00 
848 0 847 0 12.0 1026.22 

0.00 0.00 13.16 0.00 0.000 0.3 

STATUS: Special culvert analysis being performed. 

LVERT DESCRIPTION: 

Number of Identical Culverts (CUNO) 

Culvert Mannings n (CUNV) 

Culvert Entrance Loss Coefficient (ENTLC) 

Box Culvert Height (ft, RISE) 

Box Culvert Opening Width (ft, SPAN) 

Culvert Length (ft, CULVLN) 

Culvert Opening Upstream Invert (ft MSL, ELCHU) 

Culvert Opening Downstream Invert (ft MSL, ELCHD) 

Roadway Length (ft, RDLEN) 

Roadway Weir Flow Discharge Coefficient (COFQ) 

CRIWS 
HL 
RTBNK 
ENDST 
ELM IN 
---------

95.45 
2.08 

102.00 
1038.22 

90.08 

1026. 2: 
1038.2: 

J 
12.00( 
102.0C 
102.0C 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.63 

20 
11 

0 

2 

0.015 

0.300 

5.00 

6.00 

463.90 

9S.19 

90.08 

20.00 

2.50 

Chart# B - box culvert with flared wingwalls, no inlet top edge bevel 

Scale# 1 - wingwalls flared 30 to 75 degrees 
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Pl\GE s 
FC\_T~{ ~~SJ\SGNS IN EI:=:T·. VA. - PLOODPLAIN S 

PF''.)Jf.Cf N1JJ',lBER 9 9 - 3 '"j - 0 J_ 5/08/2 

- --·------· ------

STATUS: Analyzing cross-sectio:1 reach 40003.000. 

SPECIAL CULVERT INLET CONTROL RESULTS 

Energy Grade Line Elevation for Inlet Control (ft MSL, EGIC) 105.36 

Energy Grade Line Elevation for Outlet Control (ft MSL, EGOC) 104.05 

Previous Computed Water Surface Elevation (ft MSL, PCWSE) 95.45 

Top of Roadway Elevation (ft MSL, ELTRD) 130.00 

STATUS: (3280) For cross-section 40003.00, ends have been extended 
vertically 2.42 feet in order to calculate the hydraulic 
cross-section properties. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable spec::fied by HVINS. 

-
WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 3.30 

LVERT ANALYSIS RESULTS : 

Inlet Control Energy Grade Line Elevation (ft MSL, EGIC) 105.36 

Outlet Control Energy Grade Line Elevation (ft MSL, EGOC) 104.05 

Water Surface Drop Through Culvert (ft, H4) 7.22 

Total Weir Flow (cfs, QWEIR) 0. 

Total Culvert Flow (cfs, QCULV) 848. 

Mean Channel Velocity (fps, VCH) 7.76 

Culvert Opening Area (sq ft, ACULV) 72.0 

Top of Roadway Elevation (ft MSL, ELTRD) 130.00 

Roadway Weir Length (ft, WEIRLN) 0.0 
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POSS RiverCJ1f) F{EC-:? ~.\nal:{si. .-; 
P'.(.OJECT TITLE FOu'R S:€~~SUNS 
PROJECT NUMBER : 99-3j-01 

vers_i_e,n 4. o 
IN HIST. VA. - FLOODPLl\IN S 

STATUS: ( 34 70) Encroachment cc;.iputation information folJ_cws: 

SECNO 
SLOPE 
/OL 
J 
TIME 
---------

40003.000 
0.002876 

1.47 
848 

0.02 

XNL 

Left Encroachment Station (ft, STENCL) 
Right Encroachment St~tion (ft, STENCR) 
Encroachment Method (TYPE) 
Width or Percent Target 
Left Encroachment Elevation (ft, ELENCL) 
Right Encroachment Elevation (ft, ELENCR) 

XNCH XNR DEPTH CWSEL 
XLOBL XLCH XLOBR EG HV 
ALOB ACH AROB CORAR LTBNK 
QLOB QCH QROB TOPWD SSTA 
VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- ---------

0.000 0.030 0.110 9.23 104.42 
485 479 484 105.36 0.93 

0 109 1 0.00 130.00 
0 847 0 12.0 1063.00 

0.00 7.76 0.22 0.000 0.4 

STATUS: Analyzing cross-section reach 40004.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
7.22 

96.00 
1075.00 

95.19 

FAGE 

5/0P/:200C 

1063.0J 
1075.0C 

l 
12.000 
130.00 
130.00 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.00 

3 
0 
0 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

W.l\.RNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KP..ATIO) 

0004.000 0.110 0.030 0.110 10.25 105.45 0.00 
0.000239 27 29 35 105.47 0.02 0.02 

1.95 392 26 7 5 Fl IJ . 0 0 or:: .-,n 9S.70 _,1-' • I V 

84 8 257 83 507 244.9 1051.87 1296.75 
0.03 0.66 3.15 0.67 0.000 0.5 95.20 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 40100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

2H6V1374 

3.47 

0.00 
0.09 

2 
0 
0 

0.100 

0.300 

0.60 



5/08/2f 

SE er-;:-- XJJL ZNC:I XNR. DEP:C3 CWSEL c:P_I\flS WSSLK 
c:r n '"re' ~.J,.J\..,.-1: ....... XLOBL iCL.C.-I XLOBR EG HV HL OLOSS 
VOL ALOB A.CH AROB CORJ\S LTBNK RTBNK ITRIJ..L 
Q QLOB QCH QROB TOPWD SSTA END.ST IDC 
TIME VLOB VCE VROD vr:'N TWA ELM IN I CONT 
- - - - - - - - - - - - - - - - - - - - -~ - - - - - - -~----- - - - - - - - - - -------- - - - - - ·----- ------ - - -

40100.000 'J .110 0.030 0.110 8.98 105.48 0.00 0.00 
0.000278 102 80 130 105.50 0.02 0.03 0.00 

4.69 344 19 469 0.00 97.00 97.00 2 
547 216 55 275 229.3 1028.75 1258.03 0 

0.07 0.63 2.86 0.59 0.000 1.2 96.50 0 

STATUS: Analyzing cross-section reach 40200.000. 

Wl.,RNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.43 

40200.000 0.100 0.046 0.100 6.54 105.54 0.00 0.00 
0.001477 105 134 138 105.57 0.03 0.07 0.00 

6.60 52 13 392 0.00 99.50 99.50 2 
547 6 g- 48 429 185.4 1019.08 1204.53 0 

0.09 1.32 3.45 1. 09 0.000 1.8 99.00 

STATUS: 1'..nalyzing cross-section reach 40300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.21 

!0300.000 0.110 0.080 0.110 2.98 105.78 0.00 0.00 
o . n 1 < 1. 5 J 2__ (] 2 l. 2 () ,nc -, ,.....,.- r'\('""'l 0.31 0.44 0 . 013 .J..vv .J...UO.U:J 

7.35 40 23 86 0.00 103.00 103.00 2 
547 130 163 253 119.0 1053.66 1172.69 0 

0.10 3.17 6.81 2.92 0.000 2.2 102.80 0 

STATUS: Analyzing cross-section reach 40400.000. 

l0400.000 0.110 0.080 0.110 2.18 108.38 0.00 0.00 
0.019374 105 107 86 108.49 0.11 2.37 0.02 

7.76 49 17 161 0.00 106.40 106.40 4 
54 7 130 74 342 178.7 1033.88 1212.54 0 

0.11 2.63 4.23 2.12 0.000 2.5 106.20 0 

STATUS: Analyzing cross-section reach 40500.000. 

2H6Vl375 



BOSS RiverC.i.\D HEC 2 .~.nalysis versio01 4. 0 
PRO.JECT TITLS FOuR SEASONS HJ HIST. VA. - FLOODPLl.\.:'.:l'J S 
PROJECT NDMBER : 99-33-01 ~)/02/20( 

SECNO XN ... lJ XI-JC XNR C2PT1-l CWSEL CEIWS WSSL!'~ 
SLOPE XLOBi, XL Cd }~I..JOBR ,.-,,.., 

t•-.::r Bv H'" L, OLOSS 
VOL ALOB ACH AR.OB CORAR LTBNK RTBNK ITR:rAL 
Q QLOB QCH QROB TOPwu SSTP._ END ST T ·-.,, --U~ 

TIME VLOB VCH VROB WTN TWA ELNIIN I CONT 
--------- --------- --------- --------- --------- --------- --------- --------

40500.000 0.110 0.090 0.110 2.54 109.49 0.00 0.0 
0.011080 126 106 42 109.60 0.11 1.11 0.0 

8.13 J.7 96 113 0.00 107.00 107.00 
547 32 311 202 150.6 1017.50 1168.06 

0.12 1. 87 3.23 1.78 0.000 2.7 106.95 

STATUS: Analyzing cross-section reach 40600.000. 

40600.000 0.110 0.090 0.110 3.85 110.84 0.00 0. 0( 
0.012236 101 136 111 110.96 0.12 1. 36 0. 0 C 

8.70 172 23 17 0.00 107.65 107.65 r ., 
547 408 99 39 113.2 1036.12 1149.32 C 

0.13 2.37 4.22 2.25 0.000 3.1 106.99 ( 

STATUS: A...r1alyzing cross-section reach 40700.000. 

·11700.000 0.120 0.046 0.120 4.63 112.16 0.00 0.00 
.015406 101 102 100 112.39 0.23 1. 39 0.03 

9.20 109 10 90 0.00 108.20 lOP.20 2 
547 244 83 219 133.5 1063.79 119·,. 25 0 

0.14 2.23 8.32 2.41 0.000 3.4 107.53 0 

STATUS: Analyzing cross-section reach 40800.000. 

10800. 000 0.120 0.046 0.120 4.55 113.28 0.00 0.00 
0.009117 69 117 114 113.40 0.12 1. 00 0.01 

9.63 232 9 11 0.00 109.40 109.40 ') 
c:: ~ .., 
__!--:t I <± 6 3 57 21 120.9 1060.97 1181.84 0 

0.15 2.02 6.12 1.87 0.000 3.6 108.73 0 

STATUS: Analyzing cross-section reach 40900.000. 

WARNING: (33 02) Conveyance change lS outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIG) 0.62 

40900.000 0.120 0.046 0.120 3.90 114.53 0.00 0.00 
0.023897 88 145 120 114.78 0.26 l. 34 0.04 

10.10 173 8 6 0.00 111.30 111.30 2 
547 461 71 13 121.4 1118.79 1240.21 0 

0.16 2.66 8.94 2.30 0.000 3.8 110.63 0 

STATUS: Analyzing cross-section reach 41000.000. 
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PAGE 

FLOJECT hT..:;,'.BER : 99-33-01 5/08/20('-

SECh'O )Ct,~ T TNCH XNR DEPTH Ct~lSEL CRIWS WSELK 
:::iLOPE XI.DBL XLCH XLOBR EG HV HL OLOSS 
\/C·~..J ALOB 

.., .. ,.....,..,.,.. 
1--1.,_h ARC3 CORAR LTBNK :lTBNK I'IRIAL 

Q QLCB Q,...,,. 
- 1....rt QROB TOPv.1D SSTA ,'::NDST IDC 

TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- - - -- ------ --------- --------- --------- --------- --------- ---------
'11000.000 0.:i.20 0.052 0.120 4.66 116.83 0.00 0.00 
0.013699 87 203 132 116.91 0.08 2.11 0.02 

10.67 6 2 236 0.00 116.00 116.00 2 
547 5 7 534 150.9 1091.45 1242.32 0 

0.17 0.80 3.09 2.26 0.000 4.2 112.17 0 

STATUS: Analyzing cross-section reach 41100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

41100.000 0.120 0.052 0.120 3.78 119.10 0.00 
0.033844 87 96 118 119.33 0.24 2.38 

11.20 12 4 136 0.00 117.10 117.10 
547 31- 36 478 97.1 1053.19 1150.24 

0.18 2.64 7.72 3.51 0.000 4.5 115.32 

STATUS: Analyzing cross-section reach 41200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

,1200. 000 0.120 0.065 0.120 3.34 121.47 0.00 
0.014144 110 128 103 121.56 0.09 2. 2 2 

11.69 71 6 167 0.00 118.50 118.50 
547 160 34 352 149.1 1059.43 1208.54 

0.19 2.23 5.02 2.11 0.000 4.8 118.13 

STATUS: Analyzing cross-section reach 41300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

±1300. 000 0.120 0.065 0.120 2.87 122.52 0.00 
0.006497 105 116 108 122.57 0.05 1.00 

12.38 57 5 247 0.00 119.98 119.98 
54 7 80 18 447 142.2 1054.9:: 1197.20 

0.21 1.42 3.11 1.81 0.000 5.2 119.65 

ST/1.TUS: Analyzing cross-section reach 41400.000. 
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BOSS RiverC.Z:..D HEC-2 Analysis '.rersicn 4 .. 0 l?AGE ll 
PRO.JEC'T TI"!.'LE t:'QlR SEASONS IN H:'.:ST. '../l\. - FLOODPLAIN S 
PRO,~ECT NUMBER : S 9 - 3 3 - 0 l 5/08/2()0( 

STA'l'US: {3301) 'The velocity head difference for c1:rr:::nt and prev.i.ous 
cross-sections exceeded the allowable specified by fNINS. 

W}'i.RNING: ( 718 S) Critical depth has been crossed, t:herefore critical 
depth has been assumed for the current cross-section. 

WARN]:NG: {3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB COR..lill LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

41400.000 0.120 0.035 0.120 2.26 123.59 123.59 0.00 
0.023808 89 156 96 124.18 0.59 1.19 0.16 

12.92 5 17 150 0.00 122.00 122.00 3 
547 9 181 356 132.0 1050.75 1182.74 16 

0.22 1. 62 10.19 2.38 0.000 5.5 121.33 0 

STATUS: Analyzing cross-section reach 41500.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation {WSEL) and computed water surface elevation {CWSEL) 

WARNING: {3693) It is probable that critical depth has been crossed. 

WARNING: ( 3 72 0) Critical depth has been assumed. 

41500.000 0.120 0.035 0.120 4.18 126.51 126.51 
0.007877 99 125 104 127.40 0.89 1. 46 

13.33 106 42 13 0.00 123.00 123.00 
54 7 152 379 14 }06.9 1013.13 1120.04 

0.22 1.43 9.03 1.07 0.000 5.8 122.33 

STATUS: Analyzing cross-section reach 41600.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNHJG: (3 72 0) Critical depth has been assumed. 

41600.000 0.120 0.035 0.120 4.08 128.41 128.41 
0.009018 127 190 94 129.43 1.02 1. 41 

13.80 28 41 70 0.00 125.00 125.00 
547 48 391 107 82.2 1024.62 1106.79 

0.23 1.72 9.51 1.54 0.000 6.0 124.33 

STATUS: Analyzing cross-section reach 41700.000. 
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B;·:,:.:_:s FLi-:,r:(3:.rC:.~ HEC-2 .. lii.na.l·y .. si s ~-c•n. 4 ~ C~ 
fiRO,}E 1~~T' TITLE ~ 1?0:J.R~ [:;SJ1_E(_':I:<:-c l- ... 1iI3·T. "fVl1. ~ - FLC!C.~DPLtAIFI ,~ 
FFlC\J".ECJ1 I,TfJivlBER : 9 9- 3 3 -01 5/CS/2\ 

-; ""i 
;:,.J. 

STATUS: (3301) The velo~.i 1:::y head difference for current and previc:1s 
cross-sections exceeded the allm:able specified by EVINS. 

SECNO XNL XNCH XI~R DEPTH CWSEL CRIWS WSELK 
SLOPE XLOBL XLCH XLOBR EG H'V HL OLOS.S 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB V::::H VROB WTN TWA ELM IN I CONT 
--------- -----·---- --------- --------- ---------- --------- --------- --·-------

41700.000 0 .120 0.085 0.120 3.29 130.59 0.00 0.00 
0.007183 85 167 149 130.67 0.09 1.16 0.09 

14.42 143 69 67 0.00 127.40 127.40 2 
547 215 225 106 150.5 1053.47 1203.95 0 

0.25 1.50 3.26 1. 58 0.000 6.4 127.30 0 

STATUS: Analyzing cross-section reach 41800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 
-

Upstream to Downstream Conveyance Ratio (KRATIO) 

11800.000 0. 12 o- C.085 0.120 2.63 132.03 0.00 
'1.022312 114 145 122 132.17 0.15 1.48 

15.14 105 28 93 0.00 129.50 129.50 
547 215 142 188 192.5 1055.28 1247.77 

C 26 2.04 4.92 2.03 0.000 6.8 129.40 

STATUS: Analyzing cross-section reach 41900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upst.rearn to Downstr.ean1 Conveyance Ratio (KRATIO) 

',1900. 000 0.110 0.059 0.100 4.21 133.71 0.00 
0.008081 96 182 123 133.82 0.11 1.65 

15.80 27 ...., ~ 
L. ~ 192 0.00 131.00 131.00 

547 46 115 384 136.1 1045.65 1181.79 
0.27 1.70 4.54 1.99 0.000 7.3 129.50 

STATUS: Analyzing cross-section reach 42000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 
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EOSS RiverCAD HEC-2 l\_.,'1.alysis versic:1 4 .0 PAGE 1 
PRO,JE::CT TITLE FOUR SEASONS IN hIST. VA. ·· FLCODPL.Zl,.IN S 
PRO,-:-ECT lJUl-:IBER : 9 9 - 3 3 - 01 5/08/:200 

SLCNO Xl'JL XNCH XNR DEPTH CWSEi:_. CRIWS W.St:___,;{ 
SLOPE XLOBL XLCH XI.DER EG HV HL OLOSS 
VOL .Z'i.LOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
-------- . --------- --------- --------- --------- --------- --------- ---------

42000.000 0.110 0.059 0.100 3.17 135.37 0.00 0. 0( 
0.027242 115 218 97 135.64 0.26 1. 77 0.0~ 

16.36 100 19 55 0.00 133.70 133.70 J 
547 274 133 138 142.2 1054.14 1196.36 C 

0.28 2.73 6.92 2.51 0.000 7.6 132.20 C 

STATUS: Analyzing cross-section reach 42100.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

42100.000 0.110 0.039 0.100 3.25 137.58 137.58 
0.014225 115 99 99 138.18 0.60 2.01 

16.79 55 26 93 0.00 135.00 135.00 
547 83 238 224 134.9 1087.48 1222.41 

0.29 1.50 9.06 2.41 0.000 8.0 134.33 

STATUS: Analyzing cross-section reacb. 42200. 000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

42200.000 0.110 o.n39 ,'J.lOIJ 3.75 -, -, r. r r.. 
_i__j:J.:JO 139.58 

G.011541 97 160 116 140.23 0.65 1. 71 
17.28 58 30 92 0.00 136.50 136.50 

547 92 273 181 l45.l l058.58 1203.68 
0. 3 0 1.58 8.98 1. 96 0.000 8.3 135.83 

STATUS: Analyzing cross-section reach 42300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 
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BOSS Ri verG\D HEC-2 Ana.J.ysis version 4. J Pli...GE 
PROJECT :-rITI~E F()UR SFASOI·1S Il-J HIST.. VA, - FLnJOIJPL.l,.II,J t3 
PROJECT 1-;UMBER : 9 9 - 3 3 - 01 

----·----
SECF:) XNL Xl:-JCH :X.1"\/R [' '~PTH CWSEL :RIWS WSSI,::: 
SLOPE XLO£.'..J XLCH XLOBR ..--,_-, 

J:,~ HV HL OLOS.S 
VOL A.LOB ACH hPOB CORAR LTB.NK RTBNK I'I1RIJ.:_L 
Q QL)B QCH (ROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

42300.000 0.100 0.039 0.110 3.68 140.96 0.00 0.00 
0.005206 114 162 96 141. 22 0.26 C.95 0.04 

17.82 38 31 175 0.00 138.00 137.28 " L. 

547 44 201 301 132.1 1123.46 1255.60 0 
0.31 1.17 6.37 1. 71 0.000 8.7 137.28 a 

STATUS: Analyzing cross-section reach 42400.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

42400.000 0.100 0.039 0.110 2.60 141.73 0.00 
0.014979 149 110 63 141.90 0.17 0.67 

18.24 26 9 187 0.00 139.80 139.80 
547 4 4- 68 433 151.9 1040.15 1192.07 

0.31 1. 65 7.26 2.31 0.000 8.9 139.13 

STATUS: Analyzing cross-section reach 42500.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

12500.000 0.100 0.039 0.110 7 . ,; 4 l-'!c3.27 143.27 
0.021028 119 127 79 143.78 0.51 1. 63 

18.65 14 18 151 0.00 141.30 141.30 
54 7 24 178 344 150.0 1031.20 1181.16 

0.32 1.72 9.49 2.28 0.000 9.2 140.63 

STATUS: Analyzing cross-section reach 42600.000. 

WARNING: ( 718 5) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 
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BOS~= Ri·J2rCW HEC-2 .Z\rialysis versic:1. 4. O 
F ' .. JJE2T TITLE FOUR SEASONS IN HIST. VA.. - FLOODPLJ"'\IN S 
P?.o,rncT HUMBER : 9 9 - 3 3 - 01 

'EC1~0 X.NL XNCH XNR DEPTH C1"7SEL 
s:::.DPE ZLOBL XLCH XLOBR EG HV 
VOL JI.LOB AC:i AROB COR.lill. !..,TBNK 
Q QLOB QCH )ROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
-·-------- --------- --------- --------- - -------- ---------

42600.000 0.100 0.039 0.110 2.95 145.28 
0.015929 113 99 85 145.81 0.53 

19.03 16 23 147 0.00 143.00 
54 7 36 214 295 141.7 1034.43 

0.33 2.17 8.99 2.00 0.000 9.5 

STATUS: Analyzing cross-section reach 42700.000. 

l2700.000 0.100 0.039 0.110 3.34 146.87 
0.013410 82 108 124 147.43 0.56 

19.51 67 26 82 0.00 144.30 
547 162 237 147 129.7 1031.05 

0.33 2.39 8.82 1.78 0.000 9.9 

STATUS: Analyzing cross-section reach 42800.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

145.28 
1.68 

143.00 
1176.16 
142.33 

0.00 
1. 61 

144.30 
1160.80 

143.53 

5;0b/20JC 

\%ELK 
C)~_i[JSS 

IT?.IAL 
IDC 
ICON'r 
- - - - - - - - -

0.00 
0.01 

1 
8 
0 

0.00 
0.01 

2 
0 
0 

WARNING: (7185) Critical depth has been crDssed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

'.2800. 000 0.100 0.039 0.110 2.87 148.60 148.60 
0.017997 54 130 144 14 9. 21 0.61 1.55 

19.86 121 23 12 0.00 146.40 146.40 
54 7 301 219 26 111.9 1063.47 1175.41 

0.34 2.47 9.41 2.14 0.000 10.2 145.73 

STATUS: Analyzing cross-section reach 42900.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

2900.000 0.100 0.039 0.110 3.52 150.25 150.25 
0.012283 F; 0 116 116 150.85 0.60 1. 50 

20.23 76 28 81 0.00 147.40 147.40 
54 7 151 253 142 134.7 1022.06 1156.80 

0.34 1. 96 8.88 1. 74 0.000 10.4 146.73 

STATUS: Analyzing cross-section reach 43000.000. 
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BOSS Ri"'.rerCF_;J l-!EC--2 ;~r::a.lysi .. 3 -:.;-{~--s:.on ,_~;. 0 PJ\.Gb lS 
ri:_·)~;:;c1-, ~rir;}JE ?()L'; _ 2f:~i\.SC·i;2 r:I.S'T. \/A. - F"ILOOI).:..T~1\.IN S 

5/08/20 

SECNO XNL .YiiCH ~Xi<TR DEPTH C"YlSEL CRIWS WSELK 
SLOFE J(LOBL XLCH XLOBR EG HV HL OLOSS 
VCJL A.LOB P,CH AJWB CORl',.i-:>_ L~fBtJ}{ RTBNK l':.~:UAL 
Q QLOB QC:-I QROB TOPWD SSTA EJ\J'DST IDC 
TIME VLOB VCH 'ilROB WTN TWA ELM IN I CONT 
--------- ------ - - - - - - - - - - -- - --------- --------- --------- --------- ---------

43000.000 0.100 0.039 0.110 4.61 151.92 0.00 0.00 
0.009550 94 108 llO 152.03 0.11 1.13 0.05 

20.75 93 5 148 0.00 147.98 147.98 2 
54 7 213 ,~ 

~ I 295 137.2 1024.83 ~-162. 01 0 
0.35 2.29 6.50 1.99 0.000 10.7 147.31 0 

STATUS: Analyzing cross-section reach 43100.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevati::m_ (CWSEL) 

WARNING: ( 3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

±3100.000 0.100 0.039 0.110 2.85 153.18 153.18 
0.012377 140 100 99 153.85 0.67 1.17 

21.19 39 23 13 0.00 151.00 151.00 
276 63 127 24 72.2 1097.40 1169.6.') 

0.36 1.61 7.88 1. 75 0.000 11.0 150.33 

STATU.:3: Analyzing cross-section reach 43200.000. 

WARNING: ( 718 5) C;::-"- tical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

l3200. 000 0.100 0.039 0.110 3.06 154.89 154.89 
0.010466 61 123 139 155.47 0.59 1.32 

21.40 14 24 53 0.00 152.50 152.50 
276 20 184 71 91.9 1040.80 1132.72 

0. 37 1.45 7.46 1.34 0.000 11.2 151.83 

STATUS: Analyzing cross-section reach 43300.000. 

WARNING: (3302) Conveyance change is outside of acc-=ptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 
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fr'"\3S Rh crCJl.D HEC-2 An::,.Jysi vers:1.cn 4. 0 
Vi{C,JECT 'ITi I,E FOUR SEJ'-,.S()rJS IN EIS7. VA. - F'LCGDPL.AL; S 
.?RO.JECT N1Jl./IBER : 9 9 - 3 3 - Q l 

SEt~t:fo XNL XNC'I-I 
.3IJOP2 XLOBL Xt,C:I{ 
VOL Jl.J:.,OB ACH 
Q QLOB QCH 
TIME VLO:i3 VCh 
--------- --------- ---------

43300.000 0.100 0.059 
0.030064 104 126 

21.64 34 7 
276 113 60 

0.37 3.33 7.71 

XNR 
XLOBR 
ARJB 
QROB 
VROB 

0. 2 20 
122 

40 
102 

2.50 

DEPTH 

CO~"'>,R 
TOPWD 
WTN 

3.75 
157.49 

0.00 
87.6 

0.000 

CWSEL CRIW.S 
HV HL 
LTBNK RTBNL 
SS'T.A END ST 
TWA EU•1IN 

157.18 157.00 
0.31 1.99 

154.10 154.10 
1034.25 1121.85 

11.5 153.43 

STATUS: Analyzing cross-section reach 43400.000. 

5/02/200( 

CLOSS 
ITRiltL 
LDC_ 
ICJN'T 

0.00 
0.03 

6 
11 

0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

43400.000 0.100 0.059 0.100 3.6S 158.72 0.00 
0.006274 88 133 122 158.78 0.06 1.27 

21.92 105 7 44 0.00 155.70 155.70 
276 163- 26 85 118.2 1024.42 1142.58 

0.39 1. 55 3.49 1.91 0.000 11. 7 155.03 

STATUS: Analyzing cross-section reach 43500.000. 

WARNING: (718S) Critical depth has l::;een crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

3500.000 0.100 0.059 0.100 2.35 160.48 160.48 
0.057054 97 209 104 ]60.71 0 _ =: 3 l.62 

2J.23 15 4 72 0.00 158.80 158.80 
276 58 37 179 154.6 1018.64 1173.24 

0.40 3.66 7.76 2.48 0.000 12.0 158.13 

STATUS: Analyzing cross-section reach 43600.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

113600.000 0.100 0.059 0.100 3.32 162.95 0.00 
0.012855 98 96 97 163.03 0.08 2.31 

22.50 9 6 127 0.00 160.30 160.30 
276 21 3::2 222 136.5 1020.77 1157.27 

0.41 2.24 4.65 1.75 0.000 12.~ 159.63 

STATUS: Analyzing cross-section reach 43700.000. 
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2c;s.~; Ri~Je::-(:_Z\i) f!Ec-.:-~~ .. D~r1aJ.:..rsis ve::-sJ.C)::1 4 .. O 
F'RrJJE 1:I· TITLE F'Ol}~<. SEA.SONS ILJ. I-II,Srr. ~-l,A. - F1I.100DPh:u .. :;-:J S 
PE.0..:7ECT NUHBER 99--33-01 

WAR.i.·~ING: (3302) Conveyance 1 ~ -- .::, outside of accept ble ranoe 

Up.stream to Downstream Conveyance Ratio (KRATIO) 0.56 

SECNO XNL X.J\JCH XNR DEPTH CWSEL CR HTS WSELK 
SLCr1E XLOBL XLCH .XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORJ\.,~ LTBNK RTBNK ITRI PL 
;) QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

13 700. 000 0.100 0.059 0.100 2.88 165.21 0.00 0.00 
0.041711 103 153 109 165.52 0.32 2.42 0.07 

22.77 42 6 21 0.00 163.00 163.00 3 
276 147 45 83 57.4 1078.35 1135.78 0 

0.42 3.47 7.61 3.79 0.000 12.6 162.33 0 

STATUS: Analyzing cross-section reach 43800.000. 

WA..."(.NING: ( 3 3 02) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KR.i",TIO) 

"1800.000 0.100 0.059 0.100 2.76 168.07 0.00 
.015949 104 126 105 168.17 0.10 2.62 

23.00 77 5 38 0.00 165.98 165.98 
') - r 
~ I ':J 152 24 98 100.9 1081.80 1182.72 

0.43 1.97 4.48 2.57 0.000 12.8 165.31 

STATUS: Analyzing cross-section reach 43900.000. 

WARNING: ( 33 02) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio ( KP~Z\TIO) 

3900.000 0.100 0.059 0.100 2.87 169.20 0.00 
0.007180 105 124 102 169.26 0.05 1.09 

23.33 38 6 109 0.00 167.00 167.00 
276 66 18 191 97.1 1028.88 1126.03 

0.45 1.74 3.15 1.75 0.000 13.0 166.33 

STATUS: Analyzing cross-section reach 44000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

2H6Vl385 
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BOS::i R i ver.:::J>.D HEC-2 ]i,_:n,alysi s \rersicn 4. 0 
PP.OclECT 'IT 'TJE FOuR SEASCNS IN HIST. -;p,. - FLOODFLAIU S 
PROJECT NL JER : 99-33-01 

SECNO XNL XNCH X.NR DEP'fH CWSEL (",.,-, T1·'~ 
-1\.c. ,'10 WSEI.c_!Z 

SLOPE YLOBL : I.iCH XLOBR EG EV HL OLCSS 
\iOI.i ALOB ACH AROB ~ORAR LTBNK RTBNK ITRI.AL 
Q QLOB QCH QROB TOPWD SSTA EN:)ST IDC 
rIME VLOB VCH VROB WTN TI-'lA ELM IN I CONT 
--------- ---------- - .. ------- --------- - -- - - - - - - - --------- --------- ---------

14000.000 0.100 0.059 0.100 2.40 170.53 0.00 0.00 
0.038147 98 113 100 170.71 0.18 1.41 0.04 

23.62 3~ 5 50 0.00 168.80 168.80 1 
276 123 32 119 115.2 1036.05 1151.26 0 

0.46 3.13 6.45 2.39 0.000 13.~ 168.13 0 

STATUS: Analyzing cross-section reach 44100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream 

44100.000 0.100 
0.009184 100 

23.91 67 
276 114 -

0.47 1.69 

STATUS: Analyzing 

"4200.000 0.100 
0.012977 81 

24.23 71 
276 150 

0.48 2.12 

STATUS: Analyzing 

4300.000 0.100 
0.016357 97 

24.53 52 
276 115 

0.50 2.22 

STATUS: Analyzing 

44400.000 0.090 
0.022535 104 

)4. 81 65 
276 165 

0.51 2.54 

STATUS: Analyzing 

to Downstream Conveyance Ratio (KRATIO) 

0.059 0.100 2.92 172.35 0.00 
117 100 172.41 0.06 1.69 

6 82 0.00 170.10 170.10 
21 139 121.0 1065.64 1186.65 

3.60 1.69 0.000 13.6 169.43 

cross-section reach 44200.000. 

0.059 0.100 3.07 173.40 0.00 
101 116 173.49 0.09 1.07 

6 50 0.00 171.00 171.00 
28 96 108.0 1046.72 1154.77 

4.43 1.93 0.000 13.8 170.33 

cross-sectior:. :r-ea:::h 44300.CCC. 

0.059 0.100 2.56 174.89 0.00 
102 109 174.98 0.09 l.50 

5 67 0.00 173.00 173.00 
23 136 113.8 1049.28 1163.07 

4.41 2.04 0.000 14.1 172.33 

cross-section reach 44400.000. 

0.063 0. 00 2.35 176.88 0.00 
107 104 177.00 0.12 2.00 

4 34 0.00 175.20 175.20 
22 88 98.9 1091.21 1190.11 

4.57 2.58 0.000 14.3 174.53 

cross-section reach 44500.000. 
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BOSS l<.i -verC..~~D HEC'-:? )\.~--ia J :,, .. S ~-S '\.'Pl-s i• .. )1"1 1 ~ 0 
P!,~Oi]EC'.1' ~I'I'LE F.J.~}F. sr::;.so1'rS 11J JiI~r= ~ ~---i-~ - 1?I...1CODPI.1AI}J E~ 
PRO,JECT NL1vf3ER : S :i - ::; 3 - :J l 5/08/ 2· 

·--~-------- ------

SECNO XlJL XNCH XNR P}?P'fH G?SEL 
,SI10?E XLOBL XLCH ZLOBR EG Fl 
VOL .Z\LOB 7:,r;..1 .. .,_'-_·_ ... .-"3_c,s CORl1.R LTBNK 
Q QLOB QC::H QROB TOPWD SSTA 
TIME VLOB VCH VROB T'iTH TWA 
- ------ - - - - - - - - - - - - - - - - - - - - ------- - - - - - - - - - - - - - - - - - - - -

44500.000 0.090 0.063 0.100 2.84 179.17 
0.017189 113 144 113 179.27 0.10 

25.10 20 5 94 0.00 177.00 
276 56 '"'(:: 

L. - 192 117.2 1097.40 
0.52 2.73 4.53 2.04 0.000 14.6 

STATUS: Analyzing cross-section reach 44600.000. 

44600.000 0.090 0.063 0.100 3.58 180.81 
0.015017 92 102 112 180.97 0.16 

25.36 37 7 47 0.00 177.90 
276 116 37 122 64.1 1068.51 

0.53 3.14 4.95 2.60 0.000 14.8 

STATUS: Ai1alyzing cross-section reach 44700.000. 

Cf'.IWS 
t.r ul..i 

RTBNK 
END ST 
EL''.IN 

.. - - - - - -

0.00 
2.27 

177.00 
1214.60 

176.33 

0.00 
1.68 

177.90 
1132.65 

177.23 

WSELK 
OL·JSS 
I TRIAL 
IDC 
I CONT 
- - - - - - - - -

0.00 
0.00 

3 
Q 

0 

0.00 
0.02 

2 
0 
0 

WARNING: (3302) Conveya:-ice change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1 . 7 l 

44700.000 0.080 0.080 0.080 1.70 181.90 0.00 CL 00 
0.005113 96 116 145 181.95 0.05 C.97 0.01 

25.70 13 128 14 0.00 180.30 180.30 3 
276 15 243 16 111.3 1072.83 1184.17 0 

0.55 1.14 1.89 1.14 0.000 15.1 180.20 0 

ST.~TUS: Ar1al 1·zing cross - sect ion reach 44 8 00. 00 O. 

STATUS: (3235) The computed slope of the energy grade line 
exceeded 0.10, and critical depth has probably 
been crossed. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

2H6V1387 



BOSS :~::.verC.W HEC-2 J._na2.ysis v2:csio.n 4. o 
PRO,TSCT TITLF FCUR SEASONS IN rIIS'I'. VA. - FLOODPLAIN S 
PROJEC'.T NUMBER : 99-33-01 5/08/2(j() 

·---·----------- .. ----

SECNO XNL XNC:-:! XNR D~EP'rH CWSEL CR HIS \~JSELf-':. 
SLO?L XLCBL XLCH XLC)BR. EG RV HL GLOS.'': 
VOL ALOE ACH 1-,:,;-; :B coR..r.-'~ LTBNY RTBNK ITRL-.L 
Q QLOB QCH QRCB TOPWD SSTJ'., ~.NDST IDC 
TIME VLOB VCH VROB WTN TWA ELMilJ I CONT 
--------- --------- -------- - --------- --------- --------- --------- --------

44800.000 0.000 0.110 0.000 1. 47 183.48 183.48 0. O· 
o.2c·;702 107 92 88 183.86 0.38 1. 41 0 .11 

25.93 0 55 0 0.00 183.90 183.90 21 
276 0 275 0 74.8 1092.71 1167.47 - ( L 

0.55 0.00 4.96 0.00 0.000 15.3 182.01 

STATUS: Analyzing cross-section reach 44900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 5. 14 

44900.000 0.110 0.050 0.110 3.23 186.06 0.00 0.0( 
0.007603 108 105 95 186.12 0.05 2.23 0. 03 

26.22 115 6 62 0.00 183.50 183.50 s 
276 15 9- 27 88 152.6 1047.48 1200.10 0 

0.57 1.38 4.14 1. 41 0.000 15.6 182.83 0 

STATUS: Analyzing cross-section reach 45000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.49 

15000.000 0.110 0.050 0.110 2. 94 187.54 0.00 0.00 
0.0:31621 14 9 106 84 187.86 0.32 1.66 0.08 

26.60 46 6 30 0.00 185.10 185.10 5 
276 127 52 95 72.5 1051.65 1124.18 0 

0.58 2.74 8.54 3.10 0.000 15.9 184.60 0 

STATUS: Analyzing cross-section reach 45100.000. 

15100.000 0.110 0.050 0.110 3.95 190.25 0.00 0.00 
0.019773 115 103 96 190.50 0.25 2.63 0.01 

26.82 49 6 38 0.00 186.80 186.80 4 
276 124 48 102 66.3 1085.57 1151.92 0 

0.59 2.50 7.72 2.67 0.000 16.l 186.30 0 

STATUS: Analyzing cross-section reach 45200.000. 

2H6Vl388 



PXOJECf 
PRCJECT 

TITLE FOL"'R SEASONS 
NUMBER: 99-33-01 

-------· 
SECi10 XN. l., XNCH Y ..... "'fR 
SLOPE XLOBL XLCH XLOBR 
VOL ALOB ACH J.>.~R.OB 
Q QLOB QCH QROB 
TIME VLOB VCH \'ROB 

--------- --------- ------ - - - ---------

45200.000 0.110 0.050 0.110 
0.017183 ::_22 108 90 

27.05 28 6 62 
276 78 53 143 

0.60 2.73 7.72 2.31 

- FLOt)DPLAIN S 

DE, t1_,l~I-I CWSEL 
EC HV 
CCRAR LTBNK 
TO?WD SSTA 
WTN TWA 
-------- - ---------

4.38 192.18 
192.44 0.26 

0.00 188.30 
67.7 1062.24 

0.000 16.2 

STATUS: Analyzing cross-section reach 45300.000. 

45300.000 0.110 0.050 0.110 3.11 194.11 
0.018586 90 93 112 194.26 0.15 

27.30 57 4 48 0.00 191.50 
276 131 31 112 86.l 1025.17 

0.61 2.28 6.39 2.33 0.000 16.4 

STATUS: Analyzing cross-section reach 45400.000. 

PA(_;E 

:-/03/2 

C?..I\1i3 FSELK 
1 ',__, OLOSS 
RTBNK I TRIAL 
END ST TDC 
ELM IN ~C.CONT 
--------- ---------

0.00 0.00 
1. 94 0.00 

188.30 3 
1129.93 0 

187.80 0 

0.00 0.00 
1. 81 0.01 

191.50 2 
1111.30 0 

191.00 0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio ( KJV'i.TIO) 0.63 

45400.000 0.110 0.050 0.110 2.97 196.87 0.00 0.00 
0.046409 85 :i._09 131 197.28 0.41 2.94 0.08 

27.52 43 4 22 0.00 194.40 194.40 3 
276 14 5 46 84 53.9 1027.94 1081.82 n 

V 

0.61 3.35 9.78 3.82 0.000 l6.6 l93.90 n 

STATUS: Analyzing cross-section reach 45500.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Up st.ream to Downstream Conveyance Ratio (KRATIO) 1.73 

±5500.000 0.110 0.050 0.110 3.09 199.59 0.00 0.00 
0.015555 110 115 78 199.74 0.15 2.43 0.03 

27.71 37 4 59 0.00 197.00 197.00 4 
276 95 28 152 58.3 1023.68 1082.02 0 

0.62 2.57 5.82 2.56 0.000 16.7 196.50 0 

STATUS: Analyzing cross-section reach 45600.000. 

2H6Vl389 



BOSS RiverCAD HEC- ::_ Ana} ys is 
PRO,TECT TIT ,_,E F'OUR SEASOh 
PW-JECT NUMBER : 99-33-01 

ver:··sion ~., ._ 
IN HI.ST. 

5/C'J/:?:JO( 

---------------------------------------- --------·---

]ECNO XNL XNCH XNR DEF TH C:i!SEL CRIWS \-,,l .':-:~· E I..1 I{ 

SL0::-1 E XLOBL XLCH XLOER EG HV p, 
d-l ()~-. JC: C: 

VOL Jl.LCB ACH ARCB CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA E!-IDS'I' IDC 
TIME VLOB VCH VROE WTN TWA ELM IN I CONT 
--------- --------- --------- --------- ---------- --------- --------- ------- ,. -

45600.000 0.120 0.040 0.120 3.34 201.04 0.00 0.00 
0.013562 118 103 73 201.21 0.17 1.46 0.01 

27.96 88 5 21 0.00 198.20 198.20 4 
276 193 38 43 66.1 1039.99 1106.12 0 

0.63 2.19 7.15 2.07 0.000 16.8 197.70 0 

SPECIAL NOTE 
--------------

An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

SUMMP~~Y PRINTOUT TABLE 150 FOUR SEASONS IN HIST. VA. - FLOODPLAIN s 
---------------------------- W-2\TERSHED 4 PRE-DEVELOPMENT 

99-33-01 

2ross- Channel Top of Max. Low Minimum Discharge Computed Critica: 
Section Reach Roadway Chord C. s. Flow W. S. W. S. 
Number Length Elevation Elevation Elevation Elevation Eleva t: ic 

(ft) (ft MSL) (ft MSL) (ft MSL) (cfE:) (ft MSL) (f-::: MSL; 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- - - - - - - - - - - - - - - - - - - - - - - - - - - - --------- --------- --------- --------

40001.000 0.00 0.00 0.00 89.00 848.00 92.61 0. C 

* 40002.000 65.85 0.00 0.00 90.08 R48.Q() 95.~5 95. LJ 

' 40003.000 479.12 130.JO 0.00 95.19 848.00 104.42 0. C 

* 40004.000 29.46 0.00 0.00 95.20 848.00 105.45 0. C 

40100.000 80.40 0.00 0.00 96.50 547.00 105.48 o.c 

40200.000 134.51 0.00 0.00 99.00 547.00 105.54 0.C 

* 40300.000 120.40 0.00 0.00 102.80 547.00 105.78 O.C 

40400.000 107.67 0.00 0.00 106.20 547.00 108.38 0. 0 

40500.000 106.92 0.00 0.00 106.95 547.00 109.49 0.0 

2H6VI390 



·21 .. .JSS Ri. ve .. ~~f.::'..7\ I~ 1-:Ec:- 2 AJ1.~- l:/SlS ~.; ,:~ !"" S 2~ C ::-1 ;'b • 0 P,".GE '-,._) 

FROJf~C:T T I~!~-;-_/2 t'OUR SEJ..;.5()1-~[:. "T ~..., H~SJ? VA. Fii~JODPL_.~_Il'J ,--, 
l. ;_'.; 0 

PROJECT r~TJ1,,.3ER : 99-33-01 5/08/2C _________ _. 

Cross- Ch.=i.rmel Top of rvJ3x,. T..,ow Minimum Discl1arge Computed Critica::i 
Section Reach Roadway Chen} C. s. Flow W. s. w. s. ' 

Number Length Elevation Elevation EJ.evation Elevation Elevatic 
(ft) ft MSL) (ft MSL) {ft MSL) (cfs) (ft MSL) (ft MSL) 

SECNO XLCH ELTRD r-o, T ,-, 
t~1DL ELM IN Q CWSEL CRIWS 

--------- --------- --------- --------- --------- --------- --------- --------

40600.000 136.61 0.00 0.00 106.99 547.00 110.84 0.0 

40700.000 102.69 0.00 0.00 107.53 547.00 112.16 0.0 

40800.~00 117.74 0.00 0.00 108.73 547.00 113.28 0.0 

* 40900.000 145.79 0.00 0.00 110.63 547.00 114.53 0.0 

41000.000 203.13 0.00 0.00 112.17 547.00 116.83 0.0 

k 41100.000 96.15 0.00 0.00 115.32 547.00 119.10 0.0 

* 41200.000 128.14 0.00 0.00 118.13 547.00 121. 4 7 0.0 

~ 41300.0G~, 116.79 0.00 0.00 119.65 547.00 122.52 0.0 

... 41400.000 156.97 0.00 0.00 121.33 547.00 123.59 12:? 

< 41500.000 125.65 0.00 0.00 122.33 547.00 126.51 126.5 

* 41600.000 190.03 0.00 0.00 124.33 547.00 128.41 128.4 

41700.000 167.20 0.00 0.00 127 .30 547.00 130.59 0.0 

41800.000 145.14 0.00 0.00 129.40 547.00 132.03 0.0 

* 41900.000 182.87 0.00 0.00 129.50 547.00 133.71 0.0 

42000.000 218.34 0.00 0.00 132.20 547.00 135.37 0.0 

* 42100.000 99.54 0.00 0.00 134.33 547.00 137.58 137.5 

42200.000 160.32 0.00 0.00 135.83 547.00 139.58 139.5 

42300.000 162.37 0.00 0.00 137.28 547.00 140.96 0.0 

~ 42400.DOO 110.63 0.00 0.00 139.13 547.00 141.73 0.0 

42500.000 127.74 0.00 0.00 140.63 547.00 143.27 143.2 

42600.000 99.86 0.00 0.00 142.33 547.00 145.28 145.2 

42700.000 108.33 0.00 0.00 143.53 547.00 146.87 0 

2H6V1391 
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BOSS Ri verCll..D HEC- 2 A.n2..l ys::.s version 4. 0 ?AGE 
?F. JJECT TITLE :O'~'T~ SEASONS IU HIST. VA. - FLOODPhA.IN S 
PROJECT NUMBER : 93-33-01 

C:::-oss
Section 
Number 

SECNO 

1c 42800.000 

* 4:_:900.000 

43000.000 

* 43100.000 

• 43200. 000 

~ 43300.000 

* 43400.000 

' 43500. 000 

• 43600. 000 

43700.000 

* 43800.000 

"43900.000 

44000.000 

* 44100.000 

44200.000 

44300.000 

44400.000 

44500.000 

44600.000 

44700.000 

* 44800.000 

44900.000 

Channel 
Reach 
Length 
(ft) 

XLCt: 

Top of t,'.ax. Low 
Roadway Chord 
Elevation Elevation 
{ft MSL) (ft MSL) 
ELTRD ELLC 

130.99 0.00 0.00 

116.96 0.00 0.00 

108.27 0.00 0.00 

100.00 0.00 0.00 

123.23 0.00 0.00 

126.68 0.00 0.00 

133.22 0.00 0.00 

209.08 0.00 0.00 

96.45 0.00 0.00 

153.40 0.00 0.00 

126.60 0.00 0.00 

124.00 0.00 0.00 

113.83 0.00 0.00 

117.75 0.00 0.00 

101.00 0.00 0.00 

102.38 0.00 0.00 

107.35 0.00 0.00 

144.23 0.00 0.00 

102.66 0.00 0.00 

116.36 0.00 0.00 

92.46 0.00 0.00 

105.03 0.00 0.00 

C. S. 
Elevation 
( ft MSL) 
ELM IN 

145.73 

146.73 

14 7. 31 

150.33 

151.83 

153.43 

155.03 

158.13 

159.63 

162.33 

165.31 

166.33 

168.13 

170.33 

172.33 

174.53 

J.76.33 

177.23 

180.20 

182.01 

182.83 

5/08/2000 

Discharge Compuced Critica: 
Flow w. S. W. S. ' 

(cfs) 
Q 

547.00 

547.00 

547.00 

276.00 

276.00 

276.00 

276.00 

276.00 

276.00 

276.00 

276.00 

276.00 

276.00 

......, ...,. ,.- r .,-.. 
L,IC..,.\)V 

276.00 

276.00 

276.00 

276.00 

276.00 

276.0J 

276.00 

276.00 

Elevation Elevatic 
( ft MSL) ( ft MSL) 
CWSEL CRIWS 

148.60 148.E 

150.25 150.2 

151.92 G.O 

153.18 153.1 

154.89 154. 8 

157.18 157.0 

158.72 0.0 

160.48 160.4 

162.95 0.0 

165.21 0.0 

168.07 0.0 

169.20 0.0 

170.53 0.0 

172.:35 0.0 

173.40 0.0 

174.89 0.0 

176.88 0.0 

179.17 0.0 

180.81 0.0 

181.90 0.0 

183.48 ::_ 83. 4 

186.06 0.0 

2H6Vl392 



BOE:3 RiverCAD HEC-2 Ana1ys:~'.3 

PROJECT NU1\1BER : 99-33-0.'.. 5/08/2( 
--------- ___ ._., _______ 0 ____________ ,A __ _ - . ----------·-

* 

* 

* 

Cross
Eection 
Number 

SECNO 

45000.000 

45100.000 

45200.000 

45300.000 

45400.000 

45500.000 

45600.000 

Channel 
Reach 
Length 
(ft) 

XLCH 
-------- -

106.98 

103.99 

108.28 

93.52 

109.77 

115.38 

103.58 

SUMMARY PRINTOUT TABLE 

Top of Max. Low 
Roadway Chord 
Elevation Elevation 
(ft MSL) (ft MSL) 

ELTRD ELLC 
--------- ---------

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

150 : FOUR SEASONS 
--------------------------- WATERSHED 4 

99-33-01 

Cross- Discharge Comnuted w.s. Elev 
Section Flow W. S. Diff per 
Number Elevation Profile 

(cfs) (ft MSLi (ft) 
SECNO Q CWSEL DIFWSP 
- - - - - - - - - --------- - - - - - - - - - ---------

40001.000 848.00 92.61 0.00 

* 40002.000 848.00 95.45 0.00 

* 40003.000 848.00 104.42 0.00 

* 40004.000 848.00 105.45 0.00 

k 40100.000 547.00 105.48 0.00 

* 40200.000 547.00 105.54 0.00 

le 40300.000 547.00 105.78 0.00 

40400.000 547.00 108.38 0.00 

Minimum Disc.,arge Comput2d 
c. ::;, . 
Elevation 
( f j-- - MSL) 

ELM IN 
---------

184.60 

186.30 

187.80 

191.00 

193. 90 

196.50 

197.70 

F:..ow 

(cfs) 
Q 

276.00 

276.00 

276.00 

276.00 

276.00 

276.00 

- 276.00 

P,7. S. \rJ • s • 
Elevation Elevatic 
( ft MSL) (ft MSLJ 
CWSEL C'RIWS 

187.54 O.G 

190.25 0.0 

192.18 0.0 

194.11 0.0 

196.87 0.0 

199.59 0.0 

201.04 0.0 

IN HIST. VA. - FLOODPLAIN s 
PRE-DEVELOPMENT 

w.s. Elev W.S. Elev Water Channel 
Diff per Diff per Surface Reach 
Section Know/Comp Top Width Length 
(ft) (ft) (ft) (ft) 
DIFWSX DIFKWS TOPWID XLCH 
- - - - - - - - - --------- - - - - - - - - - - - - - - - - -

0.00 0.00 166.51 0.0 

2.84 0.00 12.00 65.8 

8.97 0.00 12.00 479.1 

1. 02 0.00 244.88 29. 4 

0.03 0.00 229.28 80.4 

0.06 0.00 185.45 134.5 

0.24 0.00 119.03 120.4 

2.60 0.00 178.65 107.6 

2H6Vl393 



BCS3 h.iverCf-,D 1-iEC-2 Analysis , .. ,:.,-s.; r-,n 4. C 
PROJF·=T TITLE FOUR SEASONS IN HIST. VA. - FLOOL?LAIN S 
!?ROC-i:::CT NTJMBER : 99-33-01 

CrosE-
Section 
Number 

SECNO 

40500.C;OO 

40600.000 

40700.000 

40800.000 

1- 40900.000 

41000.000 

* 41100.000 

' 41200.000 

41300.000 

41400.000 

* 41500.000 

X 41600.000 

41700.000 

* 41800.000 

41900.000 

* 42000.000 

42100.000 

42200.000 

* 42300.000 

42400.000 

* 42500.000 

12600.000 

Discharge 
Flow 

(cfs) 
Q 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

54 7. 0 0 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

547.00 

54 7. 00 

Computed W.S. Flev 
W. S. Diff 9er 
Elevation Profile 
(ft MSL) (ft) 

CWSEL ·DIFWSP 

109.4j 0.00 

110.84 0.00 

112.16 0.00 

113.28 0.00 

114.53 0.00 

116.83 0.00 

119.10 0.00 

121.47 0.00 

122.52 0.00 

123.59 0.00 

126.51 0.00 

128.41 0.00 

130.59 0.00 

132.03 0.00 

133.71 0.00 

135.37 0.00 

137.58 0.00 

139.58 0.00 

140.96 0.00 

141.73 0.00 

143.27 0.00 

145.28 0.00 

W. S. Ele·J 
Diff per 
Sect:.ion 
(fti 
DIFWSX 

1.11 

1.35 

1.31 

1.13 

1. 25 

2.30 

2.27 

2.38 

1. 05 

1.07 

2.92 

1. 90 

2.17 

1.68 

1. 66 

2.21 

2.00 

1.38 

0.77 

1. 5.'.! 

2.01 

W.S. Elev 
Diff ':,er 
Know/Comp 
(ft) 
DIFKWS 

0.00 

0.00 

0. CJ 0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

G.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5/08/200 

iiater 
Surface 
Top Width 
(ft) 

TOPWID 

150.56 

.!.13.19 

133.46 

120.87 

121.41 

150.87 

97.05 

149.11 

142.24 

131.99 

106.92 

82.17 

150.48 

l9.2.49 

136.14 

142.22 

134. 94 

145.10 

132.14 

151.92 

149.96 

141.73 

Ch3nne 
Reac:.:.' 
Lengc11. 
(ft) 

XLCH 

106 

136 

102. 

117. 

145. 

203. 

96. 

128. 

116. 

15,6. 

125. 

2.90. 

167. 

14 5. 

182. 

218 .. 

99. I 

16 0.: 

162.: 

:;._10. E 

l 2 7 .. 

2H6V1394 



----·----------·---·· ------

C::::-oss
Section 
Humber 

SECNO 

Discharoe 
Flow 

(cfs) 
Q 

42700.000 547.00 

* 42800.000 547.00 

* 42900.000 547.00 

43000.000 547.00 

* 43100.000 276.00 

* 43200.000 276.00 

* 43300.000 276.00 

* 43400.000 276.00 

43500.000 276.00 

~ 43600.000 276.00 

* 43700.000 276.00 

* 43800.000 276.00 

• 43900.000 276.00 

* 44000.000 276.00 

'44100.000 276.00 

44200.000 276.00 

44300.000 276.00 

44400.000 276.00 

44500.000 276.00 

44600.000 276.00 

44700.000 276.00 

44800.000 276.00 

Compute( 
w. s. 
Ele,'ation 
(ft MSL) 

CWSEi, 

Diff per 
Profile 
(ft) 

DIFWSP 

146.87 0.00 

148.60 0.00 

150.25 0.00 

151.92 0.00 

153.18 0.00 

154.89 0.00 

157.18 0.00 

158.72 0.00 

160.48 0.00 

162.95 0.00 

165.21 0.00 

168.07 0.00 

169.20 0.00 

170.53 0.00 

172.35 0.00 

173.40 0.00 

174.89 0.00 

176.88 0.00 

179.17 o.co 

180.81 0.00 

181.90 0.00 

183.48 0.00 

5/0B/2 

W.S. Elev 
Diff per 
Section 
(ft) 
DIFWSX 

W. S. Elev Wat2:::-
Dif f per Surface 
Know/Comp Top Widt.h 
(ft) (ft) 
DIFKWS TOPWID 

1.59 0.00 129.75 

1.73 0.00 111.94 

1.65 0.00 134.74 

1.66 0.00 137.18 

1.27 0.00 72.21 

1.70 0.00 91.92 

2.29 0.00 87.61 

1.55 0.00 118.16 

1.75 0.00 154.60 

2.47 0.00 136.50 

2.26 0.00 57.42 

2.86 0.00 100.92 

1.13 0.00 97.15 

l.32 0.00 115.21 

1.83 0.00 121.00 

1.04 0.00 108.05 

1.50 0.00 113.78 

1.98 0.00 98.89 

2.29 0.00 117.20 

1.64 0.00 64.14 

1.09 0.00 111.33 

1.58 0.00 74.77 

Charu1c.l 
Reach 
L':cngth 
(ft) 
XLCH 

108.3 

130.9 

116.9 

108.2 

100.0 

123.2 

126.6 

133.2 

209 

96.4 

153.4 

126.6 

124.0 

113.8 

117.7 

101.0 

102.3 

107.3 

144.2 

102.6 

ll6.3 

92.4 



BOSS Ri v~rCl'->.D HEC-2 Ji.....r:.alys is versi n ,1. 0 
PRC<YEC'i' ITI'LE FOuR SEA.S_;NS IN HlST. VA. - FLOODPLAIN S 
c-'R.JECT NUMEER : 99-33-0l ::,/08/200 

C!.·oss
Secti,·:n 
Numbec 

SECNO 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

Elevation 
( ft MSL) 

CW SSL 

W.S. Elev 
Diff per 
Profile 
(ft) 
DIFWSP 

Diff per 
Sectio:-. 
(ft.) 

DIFWSX 

W.S. Elev Water 
Diff r-=-,· 
Know I Corff· 
(ft:) 

DIFKTllS 

Surface 
T:>p Width 
(f-c) 
TOPWID 

Reach 
Length 
(ft) 

XLCH 

* 44500.000 276.00 186.06 0.00 2.59 0.00 152.61 105 

* 45000.000 276.00 187.54 0.00 1.48 0.00 72.53 106. 

45100.000 276.00 190.25 0.00 2.71 0.00 66.35 103. 

45200.000 276.00 192.18 0.00 1.94 0.00 67.68 108. 

45300.000 276.00 194.11 0.00 1.93 0.00 86.13 93. 

k 45400.000 276.00 196.87 0.00 2.76 0.00 53.88 109. 

* 45500.000 276.00 199.59 0.00 2.72 0.00 58.34 115. 

45600.000 276.00 201.04 0.00 1.45 0.00 66.13 103. 

rr'TMMARY OF WARNING AND STATUS MESSAGES : 

Section 40002, profile 1, critical depth assumed. 

Section 40002, profile 1, probable minimum specific energy. 

Section 40002, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 40003, profile 1, conveyance change outside a.cceptc:1ble -Y-~T""\r""TP ~-··:::,~. 

Section 40004, profile 1, conveyance change outside acceptable range. 

Section 40100, profile 1, conveyance change outside acceptable range. 

Section 40200, profile 1, conveyance change outside acceptable range. 

Section 40300, profile l, conveyance change outside acceptable range. 

Section 40900, profile 1, conveyance change outside acceptable range. 

Section 41100, profile 1, conveyance change outside acceptable range. 

Section 41200, profile 1, conveyance change outside acceptable range. 

Section 41300, profi'le 1, conveyance change outside acceptable range. 

2H6VI396 
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PROJECT NT;:·H:lER SI08/200C 

Section 41400, profile 1, critical dE:pth assumed. 

Section 41400, profile ~ minimurr: spc:::ific ener9;r. ~, 

Section 41500, profile 1; critical depth assumed. 

Section 41500, profile 1, probable minimum specific energy. 

Section 41500, orofile 1, 20 trials attempted to balance wat.er surface 
elevation. 

Section 41600, profile 1, critical depth assumed. 

Section 41600, profile l, minimum . f' . spec1... .. ic energy. 

Section 41800, profile l, conveyance change outside acceptable range. 

Section 41900, profile 1, conveyance change outside acceptable range. 

Section 42000, profile l, conveyance change outside acceptable range. 

Section 42100, profile 1, critical depth assumed. 

Section 42100, profile l, minimum specific energy. 

Secticn 42200, profile l, critical depth assumed. 

Section 422D0, profile 1, minimum specific energy. 

Section 42300, profile l, conveyance change outside acceptable range. 

Section 42400, profile l, conveyance change outside acceptable range. 

Section 42500, profile l, critical depth assumed. 

Section 42500, profile l, minimum specific energy. 

Section 42600, profile 1, critical depth assumed. 

Section 42600, profile 1, minimum specific energy. 

Section 42800, profile l, critical depth assumed. 

Section 42800, profile 1 minimum specific energy. - , 

Section 42900, profile 1, critical depth assumed. 

Section 42900, profile 1, minimum specific energy. 

Section 43100, profile 1, critical depth assumed. 

2H6V1397 
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303S RiverCw HEC-2 Ana}ysi.s v2rsion 4.0 PT',GE 30 
F,'.)UR .SEP.SONS ::;.N HIST. - f'i.OCDPLAHT S 

PRO~fECT NUNBER : 9 9 - 3:; - 0 l 5/0B/20Gri 

--------·---·---·---

Section 43100, profile l, p~obable minimum specific enerqy. 

Section 43100, profil2 l, 20 trials attempted to balance w2cer surface 
elevation. 

Section 43200, profile l, critical depth assumed. 

Section 43200, profile 1, minimum specific energy. 

Section 43300, profile 1, conveyance change outside acceptable range. 

Section 43400, profile 1, conveyance change outside acceptable range. 

Section 43500, profile 1, critical depth assumed. 

Section 43500, profile 1, minimum specific energy. 

Section 43600, profile 1, conveyance change outside acceptable range. 

Section 43700, profile 1, conveyance change outside acceptable range. 

Section 43800, profile l, conveyance change outside acceptable range. 

Section 43900, profile 1, conveyance change outside acceptable range. 

Section 44000, profile 1, conveyance change outside acceptable range. 

Section 44100, profile l, conveyance change outside acceptable range. 

Section 44700, profile l, conveyance change outside acceptable range. 

Section 44800, profile 1, critical depth assumed. 

Section 44800, profile 1, probable minimum specific energy. 

Section 44800, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 44800, profile l, slope too steep. 

Section 44900, profile 1, conveyance change outside acceptable range. 

Section 45000, profile 1, conveyance change outside acceptable range. 

Section 45400, profile 1, conveyance change outside acceptable range. 

Section 45500, profile 1, conveyance change outside acceptable range. 

60 Warning and status message(s) generated 

ND OF OUTPUT 2H6Vl398 



FRO,JECT 1\'1.JE8i::R : 9 9 - 3 3 - 0 l . 5/09/20 1 __ 

·----·---------------·-·--

BOSS Ri verCAD ( tm) 
=========================== 

Copyright (C) 1999 BOSS International 
All Rights Reserved 

Version 
Seri&l Number 

4.0 
10120 

Licensed to BOSS International 

t'ROGRAM ORIGIN : 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 
for water-surface profile computations. Program based upon the S,2ptember 
1990 version, updated on August 1991. 

ISCLAIMER : 

BOSS RiverCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

J\lthough BOSS lnternat_ion-='l J:-,..33 Cridc:a.vored to make BOSS RiverCAD 
ciLor free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardl~ss of the form of action, shall 
not exceed the purchase price of this software. 

JECT DESCRIPTION : 

JRQJECT TITLE 
JROJECT NUMBER 
lESCRIPTION 
NG I NEER 
ATE OF RUN 
IME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 1 POST-DEVELOPMENT 
TIM EVERLY 

5/09/2000 
10:09 am 

2H6V1399 



BOSS R:i..verCJ>D HEC-2 1\nalys:i.s ven,ion 4. O 
PRO.TECT TIT:.,E FOUR SEJ..SONS .,... . . -, ~~ T. \-'A. FLOODPL.P.IN S 
PRC<TECT NTJMBER : 9 9 - 3 3 - 01 

------------------··- ---·-------

Tl 99-33-01 
T2 FOlJR SEASONS IN HIST. Vl-'.. - FLCOU?LAIN STuuY 
T3 WATERSHED 1 POST'-DEVELOPMENT 
T4 FLOP REDUCTION @ CROSS SECTION 10100 TO ACCOT_,'N'T FOP. FLOW C:f-1'.].,_i,fNELED 
T4 ONTO THE PROPERTY BY WAY OF A CULVERT ill-JDER I- 95 

JOB PARAMETERS : 

Jl ICHECK INQ NINV IDIR STET METRIC HVINS Q 

-10 2 459 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALL DC IBW 

-1 -1 -6 

STATUS: Analyzing profile 1. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 10001.000. 

2H6V1400 



PROJECT HUH:SER : 99-33-01 

------·----------------·---------------------------· --

ross 
:=ct:.ior1 
_,mber 
SC:NO 

nergy 
;:adient 

!..,OPE 
ft/ft) 

.1mmul
:ive 
::ilume 
)L 
,ere-ft) 

)tal 
ow 

:f s) 

-:JW 

avel 
me 
ME 
rs) 

001.000 
.001766 

0.00 
459 

0.00 

I1e ft 
C~verba.n.}c 
Manning 
XNL 

Left 
Overb.s.,1k 
Length 
XLOBL 
(ft) 

Left 
Overbank 
Area 
ALOB 
(sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
( ft/s) 

Channel 
Manning 
11 

XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
(sq ft) 

Channel 
Flow 

- QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
( ft/ s) 

Riqht 
o·,rerbank 
M2.~rning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AIWB 
(sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Overbank 
Velocity 
VROB 
(ft/s) 

Flow 
Depth 

DEPTH 
(ft) 

Energy 
Gradient 
Elevation 
EG 
(ft MSL) 

Bridge 
Deck 
Area 
CORAR 
( sq ft) 

Computed 
w. s. 

Water 
Surface 
Slevation 
CWSEL 
(ft MSL) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
( ft MSL) 

Left 
W. S. 

Top Width Station 
TOPWD SSTA 
(ft) (ft) 

Length Cummul. 
Weighted Surface 
Manning n Area 
WTN TWA 

(acres) 

0.120 0.035 0.110 8.19 106.19 
0 0 0 106.37 0.18 

93 27 108 0.00 99.00 
144 153 161 56.1 1007.89 

1.55 5.55 1.49 0.000 0.0 

STATUS: Analyzing cross-section reach 10002.000. 

J02.000 0.120 0.035 0.110 7.88 106.38 
.001636 29 28 28 106.43 0.06 

0.17 97 11 168 0.00 99.50 
459 14 0 46 272 64.2 1007.11 

0.00 1.43 3.99 1. 61 0.000 0.0 

STATUS: Analyzing cross-section reach 10100.000. 

PAGE 3 

5/09/2000 

-----··-----·--

Critir:al Kno· .. ·n 
W. S. W. S. 
Elevation Elevation 
CRIWS WSELK 
(ft MSL) (ft MSL) 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
(ft MSL) 

Right 
W. S. 
Station 
END ST 
(ft) 

Minimum 
C. S. 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number of 
Other 

Elevaticm Trials 
ELMIN I CONT 
( ft MSL) 

n,QO 
0.00 

99.00 
1063.94 

98.00 

0.00 
0.05 

99.50 
1071.29 

98.50 

l0t.:::. l9 
0.00 

0 
0 
0 

0.00 
0.01 

2 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.53 

2H6Vl 401 



BOSS RiverCA.D 1-rEC-::2 AnaJ.vsis versi ,-:i 4. 0 .FACE: 
PROcJECT TITLE FOUR SEASONS IN i. _;:.:;T. VA. - FL')ODPI.<A:Ci:J S 
PROJEC-:' NUMBER : 99-33-01 5/09/JCOC 

SECNO XNL Xl'-fCif XNR DE?TH CWSEL CRIWS WE:SLK 
SLOPE XLOBL XT__,G-{ XLOBk SG Y__n • 

J.J.J hL OLors 
VOL ALOE J~CH A_. .. WB ,_::op_r,.R LTBNK RTBN~-C I':'RIAL 
Q QLOB QCH QROB TOPt\D SST.A END ST ID 
TIME VLOB VCH VROB hI'N TWA ELM HJ ICGNT 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .. - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -

10100_0(;0 0.110 J.040 0.110 5.69 106.69 0.00 0. 0( 
0.003311 188 102 85 10· . 73 0.05 0. 30 0. 0( 

1.01 182 8 43 O.OC 102.00 102.00 
344 241 33 69 117.3 1037.22 1154.56 

0.03 1.33 3.87 1.60 0.000 0.4 101.00 

STATUS: .Analyzing cross-section reach 10200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0. 6: 

10200.000 0.100 0.046 0.100 4.44 106.94 0.00 0. 0( 
0.008491 42 98 86 107.04 0.09 0. 29 0. o: 

1. 25 105 6 41 0.00 103.50 103.50 
344 221- 30 92 95.7 1046.62 1142.34 

0_04 2.10 4.57 2.21 0.000 0.5 102.50 

STATUS: Analyzing cross-section reach 10300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.6 

L0300.000 0.110 0.052 0.120 3.67 108.17 0.00 0.0 
0.020084 104 102 95 108_30 0.13 1.25 0.0 

l. 57 37 5 88 0.00 105.50 105.50 
344 104 30 209 92.6 1031.37 - -, ,....,_ ,, r"\ ... 

J.J.L'±.U.1. 

0.05 ~ --rq 
L. I~ 5.48 2.36 0.000 0.7 104.50 

STATUS: Analyzing cross-section reach 10400.000. 

_;_0400. 000 0.110 0.052 0.120 4.87 109.77 0.00 0.0 
0.021210 69 102 92 110.06 0.29 1.71 0.0 

1.80 75 9 18 0.00 105.90 105.90 
344 223 73 47 76.2 1026.01 1102.17 

0.05 2.94 7.53 2.49 0.000 0.9 104.90 

STATUS: Analyzing cross-section reach 10500.000. 

2H6VI402 



~./e~cs ion 1-'AGE 
PKO ... T~C? 1T'I11 LE F\JLfR SEP.~SCl~S Il\1 H:1:E;1:. \JJ.:_ ~ - Fl!OC1DPLAIN S 
PRUJ .EC~rr l'JDfv13:ER : 9 9 - 3 3 - ·J 1 5/03/2COO 

SECNO XlJL X'CH XNR DEPT'1: CWSEL ;:2.rws WSELK 
sr..crE X.:I.irJEL X CH XLOB;,,_ c,r, .::,\J HV HL OLOSS 
VOL AL•-JB ACH AROB CCR.l-\...7':. LTBNK RTBNK I TRIAL 
n QLOB QCH QROB TOPWD SSTA END ST IDC ~,-.::: 

-~IME VLOB VCH VRCB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- -------A--

10500.000 0.120 0.046 0.110 3.51 110.80 0.00 
0.010995 41 97 66 111.04 0.24 0.97 

1.96 9 14 107 0.00 107.95 107.95 
344 16 97 230 72.8 1028.57 1101.40 

0.06 1.77 6.52 2.14 0.000 1.0 107.29 

STATUS: Analyzing cross-section reach 10600.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.00 
0.01 

2 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

)600. 000 0.120 0.046 0.110 3.60 112.04 112.04 
l. 030066 66 10.l 56 112.98 0.94 1. 30 

2.11 49 14 4 0.00 109.10 109.10 
344 174 156 13 34.2 1082.77 1117.02 

0.06 3.54 10.87 2.67 0.000 l. \.) 108.44 

STATUS: Analyzing cross-sec:tic:.. reacl1 10700. 000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

00.000 0.120 0.046 0.110 3.80 114.80 0.00 
014586 102 105 75 114.95 0.15 1.89 

2.31 40 1 72 0.00 111.50 111.50 
344 95 8 239 55.9 1063.30 1119.22 

0.07 2.35 4.56 3.30 0.000 1.1 111.00 

STATUS: Analyzing cross-section reach 10800.000. 

0.00 
0.21 

20 
5 
0 

1.44 

0.00 
0.08 

2 
0 
0 

2H6V1403 



BOS.::: Riv.:.:,rCAD EEC-2 lma::!_ysis v0-rc:,i_:;"1 4. 0 
i?ROJEC..:' TITLE I<)l?. SEASCNS IN dIST. VA. - FLOODPLAIN S 
PROJECT !iU;1.3ER : ~ 9 - 3 3 - 0 l 5/='.::9/20C 

SECNO ~'}YT 
..li..-1..'.J..l..J XNCE XNR DEPTH CWSEL CRL,S FSELK 

SLOPE XLOBL XLCH XLOBR EG HV HL OLQSS 
VOL ;i..oB ACH AR0:3 COP.J..R LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TiiA ELM IN ICC'.JT 
--------- --------- --------- --------- --------- --------- --------- - - - - - - - -

10800.000 0.120 0.046 0.110 3.70 116.20 0.00 0.0 
0.017726 64 93 90 116.31 0.11 1.36 0.0 

2.54 22 1 107 0.00 113.00 113.00 
344 60 9 274 91. 6 1058.84 1150.49 

0.08 2.67 4.94 2.55 0.000 1.3 112.50 

STATUS: Analyzing cross-section reach 10900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KIV\TIO) 

10900.000 0.120 0.046 0.110 3.51 116.91 0.00 
0.006459 114 90 29 116.95 0.05 0.64 

2.81 130 1 73 0.00 113.90 113.90 
344 2GT 5 136 108.6 1017.73 1126.33 

0.09 1.55 2.88 1.86 0.000 1.4 113.40 

STATUS: Analyzing cross-section reach 11000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream co Downstream Conveyance Ratio (KAATIO) 

_1000.000 0.120 0.046 0.110 3.09 117.59 0.00 
0.095392 35 94 101 118.03 0.44 0.96 

2.99 so 1 16 0.00 115.00 1,c:: {'(\ 
..J.......&..J. UV 

344 238 15 90 63.3 1030.85 1094.12 
0.09 4.67 10.18 5.58 0.000 1.5 114.50 

STATUS: Analyzing cross-section reach 11100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

11100. 000 0.120 0.046 0.110 3.92 120.02 0.00 
0.016318 46 97 90 120.17 0.15 2.12 

3.13 59 1 50 0.00 116.60 116.60 
344 168 9 166 51.0 1013.82 1064.80 

0.10 2.83 4. 94 3.27 0.000 1.6 116.10 

STATUS: Analyzing cross-section reach 11200.000. 

2H6VI404 
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•. ' T ·;· ,. _ _...,-. 
. .L I o, .i'.'; -~- .;.) 1.. ' 

----·------~----------~--------· _________ .. __ _ 
XNL XNCI XNR DEPTH CWSEL 

H\l 
ITBNK 
SJTA 

CRIWS 
f.fL 
RTBNK 
END ST 
ELM IN 

~J.SEI_!K 

·...; JU .. D3 
QT.DB 
VLOB 

XLCH XLQBR EG 
ACH _D,.F/.OB CORkR. 

OLOSS 
IT.RIAL 

QCH QROB TCPWD IDC 
VCH VROB WTN TwA I CONT 

200.000 0.120 0.046 0.110 3.76 121.61 0.00 
.031198 98 98 63 121.83 0.22 1. 64 

3.31 9 l 83 0.00 118.35 118.35 
3<4 29 12 302 62.0 1007.94 1069.94 

0 . .1.0 3.16 6.64 3.62 0.000 1.7 117.85 

STATUS: Analyzing cross-section reach 11300.000. 

300.000 0.120 0.046 0.110 3.14 122.89 0.00 
.022195 95 100 34 123.06 0.17 1. 2:; 

3.42 29 3 84 0.00 120.25 120.25 
3 11 Ll '-:t ~ 77 22 244 70.9 1009.82 1080.69 

0 ._11 2.66 7.30 2.88 0.000 1.8 119.75 

STATUS: Analyzing cross-section reach 11400.000. 

W.Z\RNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

\00. 000 0.120 0.046 0.110 2.69 124.29 0.00 
070706 66 64 35 124.67 0.38 1.54 

3.51 5 2 70 0.00 122.10 122.10 
344 24 28 290 67.3 1023.69 1090.99 

0.11 3.61 10.48 4.13 0.000 1.8 121.60 

::;TATUS: A~alyzing cross-section reach 11500.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

00.000 0.120 0.046 0.110 3.45 126.45 0.00 
006602 21 170 160 126.49 0.04 1. 79 

3.86 154 3 90 0.00 123.50 123.50 
344 201 14 128 168.9 1042.44 1211.31 

0.13 1.30 4.25 1.43 0.000 2.1 123.00 

STATUS: Analyzing cross-section reach 11600.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

2H6Vl405 
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BOSS Ri V"c:rCJ'._D HEC> 2 An~ly.sis version 1. 0 
IROJE .. T TITLE FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
PR0,1ECT .NUMBER : 99-33-01 5/09/200 

WJ>.P..NirJ:::;: ( 3 68 5) 2 O trials at tempted in b&larccing assu-:ned \'at.er s._,rf ace 
2levaticn (WSEL) and computed water surface elevation (CWSEL' 

WARNING: (3693) It is probable that critical depth has been crossed. 

W.lill.NING: (3720) Critical depth has been assJmed. 

SECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
.SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL P..LOB ACH A.ROB CORAR LTBNK RTBNK ITRL"-.L 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- --------

11600.000 0.120 0.046 0.110 3.32 127.82 127.82 
0.070917 36 69 91 128.51 0.69 0.97 

4.07 28 3 32 0.00 125.00 125.00 
344 134 43 166 43.0 1126.90 1169.92 

0.13 4.76 13.55 5.10 0.000 2.2 124.50 

STATUS: Analyzing cross-section reach 11700.000. 

STATUS: (33011 The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WA.RNING: (33C2) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

11700.000 0.120 0.046 0.110 3.61 130.11 0.00 
0.012311 33 106 87 130.21 0.10 1.63 

4.23 109 3 56 0.00 127.00 127.00 
344 182 20 140 119.8 1041.78 1161.54 

0.14 1.66 5.98 2.47 0.000 2.3 126.50 

STATUS: Analyzing cross-section reach 11800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

_1800. 000 0.120 0.046 0.110 2.94 131.94 0.00 
0.064902 81 101 86 132.31 0.37 2.02 

4.49 77 2 16 0.00 129.50 129.50 
344 248 33 62 92.7 1030.77 1123.43 

C.15 3.21 11.90 3.88 0.000 2.5 129.00 

STATUS: Analyzing cross-section reach 11900.000. 

2H6VJ406 
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c~s ?i~erCAD EE~-2 Analvsis 

5/09/200C 

Wli...RNING: ( 3 3 02) Conveyance ch3.nge is outside of 2 ,ceptable range. 

Upst:c-eam to DownstrerFn Conveyance Rat~.o (KRATIO) 2.25 

SCNO XNL XtTCH XNR DEPTH CWSEL CRIWS WSELK 
[,02:E. XLOBL X~,CH XLOBR EG l-fV HL OLOSS 
JIJ A.LOB ACH AROB CORAR LTBNK RTBNK ITRIA.L 

QLOB QCH QROB TOPWD SSTA END ST IDC 
.~ rvJE VLOB VCH VROB WTN TWA ELM IN I CONT 
- - - - - - - - --------- --------- --------- --------- --------- --------- ---------

1-900.000 0.120 0.046 0.110 3.68 134.18 0.00 0.00 
J.012812 75 89 86 134.26 0.09 1.93 0.03 

4.72 145 3 22 0.00 131.00 131.00 4 
344 270 18 54 118.4 1014.05 1132.43 0 

0.16 1.86 5.87 2.40 0.000 2.7 130.50 0 

STATUS: Analyzing cross-section reach 12000.000. 

:000.000 0.100 0.040 0 .100 _ 5.18 136.71 0.00 0.00 
,.017386 236 108 80 137.02 0.31 2.69 0.07 

5.33 53 5 38 0.00 132.20 132.20 3 
344 162- 45 136 66.8 1077.30 1144.14 0 

0.17 3.06 8.96 3.49 0.000 3.2 131.53 G 

STATUS: Analyzing cross-section reach 12100.000. 

lC0.000 0.100 0.040 0.100 4.45 137.78 0.00 0.00 
.018178 34 85 72 138.00 0.22 0.97 0.01 

5.45 68 4 42 0.00 134.00 134.00 2 
344 182 35 125 87.8 1101.28 1189.08 0 

0.17 2.68 8.26 2.91 0.000 3.3 133.33 0 

STATUS: Ar1alyzing cre>ss-section reach 12200.000. 

200.000 0.100 0.040 0.100 3.02 139.35 0.00 0.00 
.034681 35 101 80 139.66 0.30 1.63 0.03 

5.60 16 2 66 0.00 137.00 137.00 2 
344 51 25 266 59.0 1109.29 1168.31 0 

0.18 3.12 8.74 4.00 0.000 3.4 136.33 0 

STATUS: Analyzing cross-section reach 12300.000. 

300.000 0.120 0.063 0.120 3.84 141.97 0.00 0.00 
.031681 77 99 71 142.16 0.19 2.49 0.01 

5.76 53 2 49 0.00 138.80 138.80 3 
344 139 12 191 70.6 1134.28 1204.90 C 

0.18 2.61 4.95 3.87 0.000 3.5 138.13 0 

STATUS: - 1 ' AnaJ_yzing cross-section reach 12400.000. 
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BOSS Li.verCI~D HEC-2 l.~alysis version 4, 0 

F CJECT tr-U11BSR : 9 9 - 3 3 - Cl 5/09/20Q' 

WARNING: ( 3 3 02) Conveyance change i :3 outs:.ae of accepta~-:,1e :cangc. 

Upstrearn to Downstream Conveyance Rat:io (KRATIO) J.82 

SECNO XN,.., XNCH XNR D:.::PTH CWSEL CRIWS I\l'SFI,.V.: 
SLOPE XLOBL XLCH XLOB!:. EG HV HL OLCSS 
VOL 140B ACH AI<.GB CORAR LTBNK RTBNK ITRI.AL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------·-- ---------

12400.000 0.120 O.J63 0.120 3.24 143.54 0.00 0.00 
0.009572 95 92 86 143.62 0.08 1.45 0.01 

6.05 93 6 71 0.00 140.50 140.50 4 
344 167 31 145 101.7 1031.35 1133.02 0 

0.20 1.79 4.86 2.02 0.000 3.6 140.30 0 

STATUS: Analyzing cross-section reach 12500.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream C,:)nveyance Ratio (KRATIO) 0.45 

1 '.2500.000 0.120 0.063 0.120 2.09 144.39 0.00 0.00 
.046989 46 103 48 144.62 0.23 0.95 0.04 

6.21 53 4 45 0.00 142.50 142.50 2 
344 178 32 133 85.8 1020.64 1106.48 0 

0.20 3.31 7.99 2.91 0.000 3.8 142.30 0 

STATUS: Analyzing cross-section reach 12600.000. 

WARNING: ( 33 02) Conveyance change is outside of acceptable range. 

Upst.ream to Downstream Convevance Ratio (KRATIO) l.53 

1_2600. 000 0.120 0.063 0.120 2.45 147.25 0.00 0.00 
0.019980 97 96 88 147.38 0.13 2.75 0.01 

6.46 62 4 65 0.00 145.00 145.00 3 
344 155 27 160 82.l 1022.38 1104.50 0 

0.21 2.48 5.80 2.46 0.000 3.9 144.80 0 
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Pl--.GE .-. ·1 

-- J_ 

- , LOOLF _J-c IN S 
5/09/2000 

·-------·--·-

An asterisk (*) to the 2eft of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

: lJViMJi...R y PRINTOUT TABLE 150 : FOUR SE.Z\SONS IN HIST. Vl\. - FLOODPLAIN s 
--------------------------- WATERSHED 1 POST-DEVELOPMENT 

99-33-01 

Cross- Channel Top of Max. Low Minimum Discharge Computed Critical 
Section Reach Roadway Chord C. s. Flow w. s. w. S. 
Number Length Elevation Elevation Elevation Elevation Elevatio 

(ft) (ft MSL) (ft MSL) ( ft MSL) (cfs) (ft MSL) (ft MSL) 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- --------- --------- --------- --------- --------- --------

10001.000 0.00 0.00 0.00 98.00 459.00 106.19 0.0 

10002.000 28.38 0.00 0.00 98.50 459.00 106.38 0.0 

10100.000 102.--83 0.00 0.00 101.00 344.00 106.69 0.0 

10200.000 98.18 0.00 0.00 102.50 344.00 106.94 0. l 

10300.000 102.11 0.00 0.00 104.50 344.00 108.17 0.0 

10400.000 102.49 0.00 0.00 104.90 344.00 109.77 0.0 

10500.000 97.67 0.00 0.00 107.29 344.00 110.80 0.0 

106()0. 000 101.47 0.00 0.00 108.44 144.00 112. Q.q, 11:2.0 

10700.000 105.21 0.00 0.00 111.00 344.00 114.80 0.0 

10800.000 93.36 0.00 0.00 112.50 344.00 116.20 0.0 

10900.000 90.86 0.00 0.00 113.40 344.00 116.91 0.0 

11000.000 94.58 0.00 0.00 114.50 344.00 117.59 0.0 

11100.000 97.28 0.00 0.00 116.10 344.00 120.02 0.0 

11200.000 98.85 0.00 0.00 117.85 344.00 121.61 0.0 

11300.000 100.80 0.00 0.00 119.75 344.0C' 122.89 0.0 

11400.000 64.52 0.00 0.00 121.60 344.00 124.29 0.0 
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r;oss Ri"':erCJi.D HEC-2 Arcalysi.s version 4. o 
PROJT.::CT TITLE FOUR SEASONS IN HIST VA. - FLOODPLAIN S 
PRO,~.SCT NUMBER : S 9-3 3 -01 

Cross
Section 
Number 

SECNO 

* 11500.000 

* 11600.000 

* 11700.000 

* 11800.000 

* 11900.000 

12000.000 

12100.000 

12200.000 

12300.000 

12400.000 

12500.000 

k 12600.000 

Channel 
Reach 
Length 
(ft) 

XLCH 

170.47 

69.17 

106.65 

101.83 

89.17 

108.38 

85.55 

101.66 

99.25 

92.15 

103.58 

96.79 

Top of 
Roadway 
Elevation 
( ft MSL) 

ELTRD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

C 00 

0.00 

0.00 

Max. Low 
Chord 
Elevation 
( ft MSL) 
ELLC 

0.00 

0.00 

0.00 

o.co 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Minimum 
C. S. 
Elevation 
(ft MSL) 

ELM IN 

123.00 

124.50 

126.50 

129.00 

130.50 

131.53 

133.33 

136.33 

138.13 

140.30 

142.30 

144.80 

Discharge 
Flow 

(cfs) 
Q 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

344.00 

~j/09/200C 

Cc,mputed 
w. s. 
Elevation 
(ft MSL'; 
CWSEL 

126.45 

127.82 

130.11 

131.94 

134.18 

136.71 

137.78 

139.35 

141.97 

143.54 

144.39 

147.25 

Criticc 
W. S. 
El2vati 
(ft MS1 
C:RIWS 

0. 

127. 

0. 

0 . 

0 .1 

0. ( 

0. ( 

0. ( 

0. C 

0. C 

o.c 

o.c 

;UMMl\.RY PRINTOUT T.1'1.BLE 15 0 : FOUR SL,SONS IN HIST. VA. - FLOODPLAIN S 

Cross- Discharge 
Section Flow 
Number 

(cfs) 
SECNO Q 
- - - - - - - - - - - - - - - - - -

10001.000 453.00 

10002.000 459.00 

* 10100.000 344.00 

WATERSHED 
99-33-01 

1 POST-DEVELOPMENT 

C:)mputed W.S. Elev W.S. Elev w.s. Elev 
w. S. Diff per Diff per Diff per 
Elevation Profile Section Know/Comp 
(ft MSL) (ft) (ft) (ft) 
CWSEL DIFWSP DIFWSX DIFKWS 
- - - - - - - - - - - - - - - - - - - - - - - - - - - ---------

106.19 0.00 0.00 0.00 

106.38 0.00 0.19 0.00 

106.69 0.00 0.31 0.00 

Water Channel 
Surface Reach 
Top Width Length 
(ft) (ft) 

TOPWID XLCH 
- - - - - - - - - - - - - - - - -

56.06 0.0 

64.18 28.3 

117.34 l02.8 
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... ~. ·-: ., R ~- ·\re rC·/!,_Q }~E;.~ -· 2 Jua.ly.sis vers5.on -LO p J.\.(.;E "l ., 
··j\_)1::.::::.-:i .... 

:F .:·-:oJEcrr ·;::· .L ·1~~ ,7.~ Fi(-·UR SEA£ JI,JS IN H:S~I'. -r.,.:;A ~ - FLOODFLAIN s 
PROJE 1~~'T NUME,rn : 59-33-0.l 5/J9/200(' 

-----------·· 

Cross·- Dischar(::e Ccmputed w.s. ev w.s. Ele·..r w.s. -C.:lev Water Channel 
Section Fl'.'.J\1'' W. s. Diff per Diff per Diff j~Jer Surface React,_ 
Nun,be:r- Elevation Profile Section Y,now/Comp Top Width Length 

(cfs) (ft MSL) (ft) (ft) (ft) (ft} (ft) 
SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------~ --------- --------

10200.0CO 344.00 106.94 0.00 0.26 0.00 95.72 98.l 

10300.000 344.00 108.17 0.00 1.22 0.00 92.64 102.l 

1040,~:.000 344.00 109.77 0.00 1.60 0.00 76.16 102.4 

10500.000 344.00 110.80 0.00 1. 03 0.00 72.83 97.6 

10600.000 344.00 112.04 0.00 1.24 0.00 34.25 101.4 

10700.000 344.00 114.80 0.00 2.76 0.00 55.92 105.2 

10800.000 _344. 00 116.20 0.00 1.40 0.00 91.65 93.3 

10900.000 344.00 116.91 0.00 0.71 0.00 108.59 90.8 

11000.000 344.00 117.59 0.00 0.69 0.00 63.26 94. C, 

11100.000 344.00 120.02 0.00 2.43 0.00 50.98 97.2 

11200.000 344.00 121.61 0.00 1. 59 0.00 62.01 98.8 

11300.000 344.00 122.89 0.00 1. 28 0.00 70.88 100.8 

11400.000 344.00 124.29 0.00 1. 40 0.00 67.29 64.5 

11500_000 344.00 126.45 0.00 2.16 0.00 168.86 170.4 

11600.000 344.00 127.82 0.00 1.37 0.00 43.02 69.1 

11"700.000 344.00 130.11 0.00 2.29 0.00 119.76 106.6 

11800.000 344.00 131.94 0.00 1. 83 0.00 92.66 101.8 

11900.000 344.00 134.18 0.00 2.24 0.00 118.38 89.1 

12000.000 344.00 136.71 0.00 2.53 0.00 66.85 108.3 

12100.000 344.00 137.78 0.00 1.07 0.00 87.81 85.5 

12200.000 344.00 139.35 0.00 1.57 0.00 59.03 101.6 

12300.000 344.00 141.97 0.00 2.62 0.00 70.63 99.2 

2H6Vl411 
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ECSS Ri verC1L.n HEC-2 Ar,aly· _ is version 4. Cl 
i:)R0,3 .SCT TITLE FOUR SEASCNS IN HIST. VA. - E.,LOODf'.LAIN S 
PROJECT NUMBER: 99-33-01 5/09/2000 

---~-----

C:::-oss- Di3charge Computed W.S. Elev w' .3. Ele·J w.s. Elev Water C~h::1.nr1el 
' Section Flow w. s. Diff per Diff per Diff per Surface Re:ac·; 

Number Elevation Profile Sectic·n Know/Comp Top Width Lengc:n 
(c£s) (ft MSL) (ft) (ft) (ft.) (ft_) ( f C) 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- --·------

* 12400.000 344.00 143.54 0.00 1.57 0.00 101.67 92.1 

* 12500.000 344.00 144.39 0.00 0.85 0.00 85.84 103.5 

* 12600.000 344.00 147.25 0.00 2.86 0.00 82.12 96.7 

SlMMARY OF WARNING AND STATUS MESSAGES : 

Section 10100, profile 1, conveyance change outside acceptable range. 

Section 10200, profile 1, conveyance change outside acceptable range. 

Section 10300, profile 1, conveyance change outside acceptable range. 

Section 10600, profile l, critical depth assumed. 

Section 10600, profile 1, probable minimum specific energy. 

Section 1G500, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 10700, profile 1, conveyance change outside acceptable range. 

Section 10900, profile 1, conveyance change outside acceptable range. 

Section 11000, profile 1, conveyance change outside acc~ptable :ra.nge. 

Section 11100, profile 1, conveyance change outside acceptable range. 

Section 11400, profile 1, conveyance change outside acceptable range. 

Section 11500, profile l, conveyance change outside acceptable range. 

Section 11600, profile 1, critical depth assumed. 

Section 11600, profile 1, probable minimum specific energy. 

Section 11600, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 11700, profile 1, conveyance change outside acceptable range. 

Section 11800, profile 1, conveyance change outside acceptable range. 
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:_~.~:·~s,~; Pi\reri~·.r~:o iEC-2 ] 1_nal~{Si.s \·2~ :.::i "1I1 4 4 0 
"ROJECT T:!TL:-:. :c'OUR SEASONS :CIJ HIST. VA. - FLOODFLJ~IN :3 
F ROJECT 1:'JlTMBER ; 9 9 - 3 3 - 0 :_ 5/09/200,~ 

-------------------
.Section :_1900, orofil2 1, conveyance ch2.,·1ge outside acceptable range. 

Sect j_o!1 :i.24 00 I profile 1, cor. ·,;-e:yance change outside acceptable -ange. 

Section 12500, profile l, conveyance change outside acceptable range. 

Section 12600, profile 1, conveyance change outside acceptable range. 

21 Warning and status message(s) generated 

ND OF OUTPUT 
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.i30SS Ri V<:=rClt!J 
?ROcJECT TITLE 

.iEC-2 P..nalvsis versicn 4. o 
F'Ot.TR .SEA.SONS IN E .- ST. VA. - t'I ,OODPL..l\.TN ~ 

PftO,JECT l:-JUM:C:,ER : 9 9 - 33 .. 01 

====-----------------------
BOSS Riv~rCA.D (tm) 

=======-==-=-=-==-=-=------

Copyright (C) 1999 BOSS International 
A:l Rights Reserved 

Version 
Serial Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

BOSS RiverCA.D HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 

5/08/200 

for water-surface profile computations. Program based upon the September 
1990 versionr updated on August 1991. 

DISCLAIMER: 

BOSS RiverCA.D is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either i~plici~ er 
explicit, as to the correct performance or accuracy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPL..Z\.IN S 
99-33-01 
WATERSHED 2 POST-DEVELOPMENT 
TIM EVERLY 

5/08/2000 
10:09 pm 2H6V1414 



,~, '. ,-.... -, 
t"'/<.i...:,~~ 

5 /{)Ll:;/')()or· ! ~ I ~V ,:._ 

-------- ------ ----· --------- ----·--------

'::' l 9 9 - 3 J - 0 l 
T2 f'OrJR SEA.SONS IN HIST. Vli. - FLOODPLAIN STliIJY 
':..'3 WATERSHED 2 POST-DEV1::LOPMENT 
~·4 .STARTING ELEVJ'..TION AT DOl''l"NSTREAl'YJ CRCSS SECTION 20100 03TAINED FROM 
T4 POWELLS CREEK WATERSHED STUDY 

,__3 PARAMETERS 
----------------

Jl I CHECK INQ NINV IDIR STRT METRIC HVINS Q 

-10 2 232.17 

J2 NFROF I PLOT PRFVS XSECV XSECH FN AL LDC IBW 

-1 -1 -6 

STATUS: Analy~ing profile 1. 

Contraction Coefficient (CCHV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 20100.000. 
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BOSS River' v BEC-2 Analysis version 4.0 
PEOJEC'T Tl'l'LE: FOUR S2ASCNS E~ HIST. VA. - l?L,OODPL)UN S 
FP.OJECT NT.IMBER ; 9 q - 3 3 - 0 l 

cr.-css 
Section 
Number 

Energy 
3radient 

SLOPE 
( f L .1 ft) 

Cummul-
3.tive 
Jolume 
VOL 
(acre-ft) 

Total 
Dlow 

Q 
~fs) 

. OW 

l'ravel 
:"ime 
LIME 
(hrs) 

-.-!0100.000 
0.002022 

0.00 
232 

0.00 

Left 
Over bank 
Manning 
XNL 

Left 
Over bank 
Length 
XLOBL 
(ft) 

Left 
Over bank 
Area 
ALOB 
(sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
(ft/s) 

0. 12C, 
n 
V 

74 
76 

l.03 

Channel 
Ma:1ning 
n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
(sq ft) 

Channel 
Flow 

QCH 
(cfsl 

Channel 
Mean 
Velocity 
VCH 
(ft/s) 

0.039 
0 

13 
61 

4.47 

Right 
Over bank 
Manning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
(sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
(ft/s) 

0.110 
(1 

83 
94 

1.14 

Flow 
Lieptl"~ 

DEPTH 
(ft) 

Energy 
Gradient 
Elevation 
EG 
(ft MSL) 

Bridge 
Deck 
Area 
CORAR 
(sq ft) 

Wat2r 
SLrface 
1-:levatic.r1 
CWSEL 
( ft MSL) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
(ft MSL) 

Computed _ Left 
W. S. W. S. 
Top Width Station 
TOPWiJ SSTA 
(ft) (ft) 

Length Cumrnul . 
Weighted Surface 
Manning n Area 
WTN TWA 

5.50 
87.10 

0.00 
77.2 

0.000 

(acres) 

87.00 
0.10 

82.00 
1044.17 

0.0 

STATUS: Analyzing cross-section reach 20200.000. 

Cri'c.i.cal Knowr, 
W. S. W. S. 
Elevation Elevation 
CRIWS WSELK 
(ft MSL) (ft MSI.,) 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
(ft MSL) 

Right 
W. S. 
Station 
END ST 
(ft) 

Minimum 
C. S. 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number of 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dpth 
Trials 
IDC 

Number of 
Other 

Elevation Trials 
ELMIN I CONT 
( ft MSL) 

0.00 
0.00 

82.00 
1121.33 

Bl.SO 

87.00 
0.00 

C 
0 
0 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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r~.(;f~S r_j_"\·e.:t"'C.1?:d 1~}.:C-2 i\ .. nalysis v·ersion. 4,, n 
Pf~OJk::CT TIT'·.~_.E .FOUR SEAEOfJS I:\; HIST~ -.. ,./P .. e - FI.:C:J!)PI.1.1~:r-; S 
FPO,JEC':' NUMSER. : 99- 33 - 01 

-------------

.?i:Ct-;o XNL ;(NCH XW?. DEPTH CWSEL 
SLOPE XL:JBL XLCH XLOBR EG rrv 
\TCIL ALOB ACH AROB CORAR. LTBNK 
i'.J QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
---------- --------- --------- --------- --------- ---------

20200.000 0.120 0.039 0.110 4.14 88.34 
0.021624 109 112 66 89.16 0.82 

0.23 21 8 26 0.00 84.70 
232 61 91 79 33.1 1095.71 

0.00 2.82 11.02 3.06 0.000 0.1 

STATUS: Analyzing cross-section reach 20300.000. 

s/oe/~~coo 
---------···---

CRIWS 
FL 
RT:SNK 
END ST 
ELM IN 
---------

88.34 
0.45 

84.70 
1128.79 

84.20 

WSEL1~ 
CLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.22 

20 
19 

0 

WARNING: {7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: {3720) Critical depth has been assumed. 

'0300.000 0.130 0.035 0.110 3.38 91.38 91.38 
0.024972 63 134 126 S2.16 0.78 2.57 

0.37 27 6 24 0.00 88.50 88.50 
232 73 77 80 30.4 1082.11 1118.51 

0.01 2.64 11.53 3.22 0.000 0.2 88.00 

STATUS: Analyzing cross-secticn reach 20400.000. 

WARNING: (7185) Critical deo~h has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical d:::pt.h has Leen assumed. 

400.000 0.130 0.035 0.110 4.13 95.63 95.63 
.016206 136 173 100 96.33 0.70 2.70 

0.55 17 8 so 0.00 92.00 92.00 
232 42 87 102 60.0 1021.47 1081. 4 S 

0.02 2.46 10.61 2.00 0.000 0.3 91.50 

STATUS: Analyzing cross-section reach 20500.000. 

0.00 
0.00 

15 
0 

0.00 
0.01 

1 
11 

0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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SO.SS EiverCA.D HEC-2 Analysis version 4.0 
PROJECT TITLc FOTJR SEASONS :;.N HIST. VA. - FLOODPLAIN S 
PROJECT NUttiBEE : 9 9 - 3 3 - I) l 5/C8/2000 

2>F .. -:TJO Y..1'1'L XNCH X.f:\J"R DE?TH cwsE::_, CRLliS \;!SELK 
SL,JPE XLOBL XLCH XLOBR EG HV HL i.)LD.S S 
i!OL ALOB ACH AROB CO PAR LTBI'iK RTBI'-;I: I TRIAL 
Q QLOB QCH QROB TOFID SSTA END ST IDC 
TIMS VLOB VCH VROB V1T1i>J TW}\ ELMI'\J I CONT 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -· - - - - - - - - - - - - - - - - - - - - -

20500.000 0.130 0.035 0.110 4.04 99.04 99.04 0.00 
0.021535 134 151 84 100.09 1.04 2.27 0.10 

0.71 18 8 23 0.00 95.50 95.50 20 
232 57 97 77 23.4 1025.40 1048.75 8 

0.02 3.07 12.07 3.32 0.000 0.4 95.00 0 

STATUS: Analyzing cross-section reach 20600.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surfa=:e 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WA.RNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth h&s been assumed. 

20600.000 0.13(; 0.035 0.110 4.65 102.15 102.15 
1).015378 107 107 87 103.25 1.11 1.84 

0.83 27 8 19 0.00 98.00 98.00 
232 72 103 56 23.5 1042.81 1066.36 

0.03 2.63 12.26 2.94 0.000 0.5 97.50 

STATUS: Analyzing cross-section reach 20700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

H1'~~NING: ( 3 3 02) Corrv-eya11ce chall::JE'. i. s outside of accepcable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

'.20700.000 0.130 0.035 0.110 4.08 104.08 0.00 
0.007062 89 99 101 104.30 0.22 0.95 

1.00 92 8 8 0.00 100.50 100.50 
232 162 56 13 49.6 1058.97 1108.60 

G.03 1. 75 6.95 1.63 0.000 0.5 100.00 

STATUS: Analyzing cross-section reach 20800.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeoed the allowable specified by HVINS. 

0.00 
0.02 

20 
8 
0 

1.48 

0.00 
0.09 

2 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

2H6Vl418 



PROJEC'1' NTJ}IBER ; 9 9 - 3 3 - 0 1 S/08/2Gc 

WAPJ<TI.NG: (3693) It is prob3.ble tha': critical dect.h has bc:::e:, crossed. 

WARIHNG: (3720) Critical depc.h has been assumed. 

SE CHO XNL XNCH XNR .:._'.EPTH G,SEL CRIWS WSELK 
SI,OPE XLOBL XLCH .XLOBR EG H\T EL OLOSS 
VOL ALOB ACH AROB CORA .. "l=t LTBNK RTENK I TRIAL 
J QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VPOB WTN TWA ELM IN I CONT 
--------- --------- --------- - - - -· - - - - - --------- --------- --------- ---------

20800.000 0.130 0.035 0.110 4. C•O 107.50 107.50 
0.027184 106 183 123 108.27 0.77 1. 59 

1.23 48 5 7 0.00 104.00 104.00 
232 141 67 23 37.5 1051.71 1089.20 

0.04 2.92 12.25 3.16 0.000 0.7 103.50 

STATUS: Analyzing cross-section reach 20900.000. 

W900.000 0.130 0.035 0.110 4.47 110.07 _ 0.00 
0.022268 95 112 101 110.76 0.69 2.48 

1.36 42 4 12 0.00 106.00 106.00 
-

232 133 59 38 27.9 1046.61 1074.49 
0.05 3.18 11.98 3. 04 0.000 0.7 105.60 

STATUS: Analyzing cross-section reach 21000.000. 

WARN:!:!JG: ( 7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

1000.000 0.130 0.035 0.110 3.83 1 12 33 112.33 
J.022039 104 114 83 113.26 0.93 2.28 

1.50 25 7 20 0.00 109.00 109.00 
232 70 90 71 28.6 1074.47 1103.08 

0.05 2.73 11.77 3.41 0.000 0.8 108.50 

STATUS: Analyzing cross-section :::.-each 21100.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNII'JG: ( 3 3 02) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

2H6Vl419 
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oO.S.S R.iverC'~.D E~.::c-2 ~.:1.alysis version 4 :J 
PROJECT r. ITLE FOUR SSA.SONS IN HIST. VP... - FLOODPLJUN .S 
PRO,JECT 1,;LJMBER : 5 9 - 3 3 - 01 5/08/2CJOG 

-------·-------· ---
_;ECNO XNL J{t,TCH XJ?R DEPT!{ O'JSEL CRI,iS 11.?SE ____ l~ 

SLOPE XLOBL XLCH XLOBR EG HV HL CJIJCiS~-; 
VOL J\...LOB ACH JI.ROB CORA..l{ Lrii:::;i'JK RTBNK ITRIJ'c.~ 
Q QLOB QC-I QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------- - - - - - - - - - - - - - - - - - - -

2:i.100.000 0.110 0.035 0.110 4.29 114.79 0.00 0.00 
0.004980 187 196 150 114.95 0.17 1.62 0.08 

1.81 45 8 50 0.00 111.00 111.00 3 
232 86 51 93 43.6 1075.00 1118.60 0 

0.07 1. 89 6.04 1.84 0.000 0.9 110.50 0 

STATUS: Analyzing cross-section reach 21200.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

-
21200.000 0.110 0.035 0.110 3.85 116.85 116.85 

' .034612 66 73 62 117.48 0.63 0.70 
1.93 39 3 11 0.00 113.50 113.50 

232 137 47 47 44.8 1060.81 1105.57 
0.07 3.44 12.22 4.07 0.000 1. 0 113.00 

STATUS: Analyzing cross-section reach 21300.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: /3720) Critical d1=:pt!:l h:::.s been assumed. 

"21300. 000 0.110 0.035 0.110 4.06 119.66 119.66 
0.038096 85 70 68 120.49 0.83 2.81 

2.02 22 4 21 0.00 116.10 116.10 
232 88 53 90 28.6 1091.27 1119.85 

0.07 3.88 13.28 4.28 0.000 1.1 115.60 

STATUS: Analyzing cross-section reach 21400.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

2H6Vl420 
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s 
PRO-:ECT ~= TLE 
PROJECT Nur,mSR : 99-33 OJ 5/08/200·-

---~ --·-------·-- -· 

sEnm XNL XNC:I XffA. DEPTH GJSEL CRihS Vi SELK 
SL·:._.1PE XLOBL XLCE )~I.;C13R EG EV EL OLOSS 
VOL, ALOB AC'H Jl,R,OB ·CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCE QROB TOi?WD SST.!\ ENDST rs··,.-, 

LJ·~ 

TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

21400.000 0.110 0.035 0.110 4.68 122.18 122.18 0.00 
0.013791 97 102 99 123.28 1.10 2.15 0.08 

2.14 24 8 20 0.00 118.00 118.00 3 
2-:i, -' ~ 71 107 52 24.9 1061.70 1086.57 11 

0.08 2.94 12.00 2.60 0.000 1.1 117.50 0 

STATUS: J\.nalyzing cross-section reach 21500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

:1500. 000 0.110 0.035 0.110 5.21 124.21 0.00 
0.009938 81 98 106 124.47 0.27 1.11 

2.28 28 5 43 0.00 119.50 119.50 
232 79 41 110 34.9 1050.93 1085.82 

0.09 2. 78- 8.01 2.54 0.000 1. 2 119.00 

STATUS: Analyzing cross-section reach 21600.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.00 
0.08 

3 
0 
0 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARN:i:NG: (3720) Critical depth has been assumed. 

1600.000 0.110 0.035 0.110 3.78 126.28 126.28 
J.041277 96 100 106 127.09 0 . 8: 1.81 

2.43 23 3 18 0.00 123.00 123.00 
232 99 49 83 25.8 1081.56 1107.32 

0.09 4.29 13.18 4.52 0.000 1.3 122.50 

STATUS: Analyzing cross-section reach 21700.000. 

_700.000 0.110 0.035 0.110 3.69 130.19 0.00 
l. 023863 118 103 106 130.56 0.37 3.43 

2.57 38 3 23 0.00 127.0C 127.00 
232 115 36 79 42.S 1089.87 1132.40 

0.10 2.98 9.89 3.40 0.000 1.3 126.50 

STATUS: Analyzing cross-section reach 21800.000. 

2H6V1421 
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BOSS RiverG\D HEC-2 Analysis Vc:rs.~ n 4. 0 9 
PROJECT TITLE FOUR SEASONS IN 1·: oT. VJ\.. - FLOODPLl\IN S 
PROJECT NUMBER : 99-33-01 5/0S/2000 

WARNING: (7185) Critical depth has been crossed, therefore c::·it:ical 
depth has been assumed fo~ che current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

SECNO XNL XNCH XNR DEP':'H CWSEL 
SLOPE XLOBL XLCH XUJBR EG HV 
VOL J'I..LOB ACH AROB CORAR LTBNK 
Q QLOB QCH QROB TOPWD SSTA 
TIME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- - - - - - - - - - ---------

21800.000 0.110 0.035 0.110 3.52 134.02 
0.037656 106 101 108 134.59 0.57 

2.72 23 3 30 0.00 131.00 
232 84 42 105 41.4 1153.96 

0.10 3.57 12.01 3.50 0.000 1.5 

STATUS: Analyzing cross-section reach 21900.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

134.02 
3.14 

131.00 
1195.36 
130.50 

WSELK 
OLOSS 
ITRil\L 
IDC 
I CONT 
---------

0.00 
O.OG 

2 
11 

0 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

900.000 0.110 0.035 0.110 4.06 137.56 137.56 
.023148 115 100 100 138.33 0.77 3.07 

2.87 19 5 35 0.00 134.00 134.00 
232 64 63 103 38.4 1200.31 1238.69 

0.11 3.33 12.44 2.96 0.000 1.6 133.50 

STATUS: Analyzing cross-section reach 22000.000. 

WARNING: (718S) Critical depth h~s been crossed; therefore c~itic~l 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

:2000. 000 0.110 0.035 0.110 4.22 140.72 140.72 
0.034808 106 103 105 141.54 0.82 2.95 

3. 00 14 4 28 0.00 137.00 137.00 
232 58 54 118 28.2 1086.51 1114.68 

0.11 3.96 13.03 4.13 0.000 1.6 136.50 

STATUS: Analyzing cross-section reach 22100.000. 

2H6V1422 
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I-IE:c:- 2 /~nal~/sis 10 

5/08/200 

~'.ECNQ YJ<rL XNCE XN:R DEPTH CWSEL CRIWS WSELK 
SI_J02E XLC·GL XL H XLOER C,,.-, 

;__,u HV HL c~.r.Jos ·3 
\,\)L AL0:3 J\CH l..J~ .. ;B COR.l.\R LTBNK R1BNK TRIAL 
Q QL'JB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VRC:3 W'.I'N TWA ELM IN I CONT 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

22100.000 0.110 0.035 0.110 
0.018663 97 94 94 

3.12 21 4 37 
232 80 52 98 

0.12 3.68 10.60 2.64 

STATUS: Analyzing cross-section reach 

22200.000 0.110 0.035 0.110 
0.015012 92 103 102 

3.27 30 3 34 
232 93 32 105 

0.13 3.09 8.gl 3.04 

~PECIAL NOTE 
.-----------~-· 

- - - - - - - - - - - - - - -

4.94 143.44 
143.95 0.51 

0.00 139.00 
39.8 1070.19 

0.000 1.7 

22200.000. 

3.83 145.33 
145.62 0.29 

0.00 141.90 
32.4 1149.71 

0.000 1.8 

- - - - - - - - -

0.00 
2.38 

139.00 
1109.95 

138.50 

0.00 
1.65 

141.90 
1182.08 
141.50 

- - - - - - - - -

0.00 
0.03 

1 
0 
0 

0.00 
0.02 

3 
0 
0 

An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

UMMARY PRHJTOUT TABLE 150 : FOUR SEASONS IU HIST. VA. - FLOODPLAIN S 

Cross- Channel 
Secti:-Jn Reach 
Number Length 

(ft) 
SECNO XLCH 
- - - - - - - - - - - - - - - - - -

20100.C'.JO 0.00 

20200.000 112.32 

20300.000 134.25 

20400.000 173.21 

20500.000 151.83 

WATERSHED 2 POST-DEVELOPMENT 
99-33-01 

Top of Max. Low Minimum Di c:::rh3r-3Cl 

Roadway Chord C. S. Flow 
Elevation Elevation Elevation 
(ft MSL) (ft MSL) (ft MSL) (cfs) 
ELTRD ELLC ELM IN Q 
--------- --------- - - - - - - - - - - - - - - - - - -

0.00 0.00 81.50 232.17 

0.00 0.00 84.20 232.17 

0.00 0.00 88.00 232.17 

0.00 0.00 91.50 232.17 

0.00 0.00 95.00 232.17 

Comput28. r>...--i+-~r--.-..1 
\.......L ..1..~..1..1....-U..L 

W. s. w. S. 
Elevation Elevatio 
(ft MSL) (ft MSL) 
CWSEL CRIWS 
--------- --------

87.00 0.0 

88.34 88.3 

91.38 91. 3 

95.63 95.6 

99.04 99.0 

2H6Vl423 
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B,J.SS R.iverC_l\D HEC-2 Jl...n.0.l y·s is vers .~: .-~:.::.1 4 n Pl\.GE ll 
Ft~.C ... JEC'.,..f ··;·ITLE FOUR S E]~_S O I'd :.~ IN HIS·T ~ VA. - FL:.lOD?LAl;J s 
PROJECT NUMBER : 99-33-01 5/08.12000 

C::oss- '-hannel Top c,f MaY. Lo,.,.· Minimum r,i2·.-:harge Comp:.:.t.ed Critica 
S,:>:ction Reach Roadway Chord r• .s. Flew W. s. W. c• ' I_.. .::, . 
Number Length Elevation Sle\;a t ic-,n Elevation Elevation Eleva ti 

(ft) ( f' t MSL) (ft. ~V1SI.1, /F~ MST;) (cfs) (ft ~SL) I .i;:- !'!:SL '~ L \ .._ '--

SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
- - - - - - - - - --------- --------- --------- --·------- --------- --------- -------

* 20600.000 107.47 0.00 0.00 97.50 232.17 102.15 102.: 

* 20'700.000 99.93 0.00 0.00 100.00 232.17 104.08 0. ( 

* 20800.000 183.11 0.00 0.00 103.50 232.17 107.50 107.: 

20900.000 112.69 0.00 0.00 105.60 232.17 110.07 0. C 

* 21000.000 114.27 0.00 0.00 108.50 232.17 112.33 112.3 

* 21100.000 196.81 0.00 0.00 110.50 232.17 114.79 0.0 

* 21200.000 73.90 0.00 0.00 113.00 232.17 116.85 116.8 

Ac 21300.000 70.98 0.00 0.00 115.60 232.17 119.66 119.6 

.... 21400.000 102.70 0.00 0.00 117.50 232.17 122.18 122.1 

21500.000 98.75 0.00 0.00 119.00 232.17 124.21 0.0 

21600.000 100.64 0.00 0.00 122.50 232.17 126.28 126.2 

21700.000 103.39 0.00 0.00 126.50 232.17 130.19 0.0 

C 21800.000 101.62 0.00 0.00 130.50 232.17 134.02 134 .0 

* 21900.000 100.98 0.00 0.00 133.50 232.17 137.56 137.5 

22000.000 103.28 0.00 0.00 136.50 232.17 140.72 140.7 

22100.000 94.62 0.00 0.00 138.50 232.17 143.44 0.0 

22200.000 103.10 0.00 0.00 141.50 232.17 145.33 0.0 

2H6Vl424 



PAGE 12 
F()f_)R s:E/ SOILS ll--I tI:.:::: T ~ "'./A . -- FLJOO.:JPLl- I!{ S 
99-33-01 

------------ ---

s m~~-tl'\.R Y PLIIIJTOUT TABL.2 150 FOUR SEAS;)NS 
---------------------------- WATERSHED 2 

99<:,3-01 

Cross- Discharge Computed w.s. El"cV 
Section Flow w. s. Diff per 
Number Elevation Profile 

(cfs) (ft MSL) (ft) 
SECNO Q CWSEL DIFWSP 
--------- --------- - - - - - - - - - ---------

20100.000 232.17 87.00 0.00 

\: 20200.000 232.17 88.34 0.00 

< 20300.000 232.17 91.38 0.00 

20400.000 232.17 95.63 0.00 

20500.000 232.17 99.04 0.00 

20500.000 232. 1. 7 102.15 0.00 

20700.000 232.17 104.08 0.00 

20800.000 232.17 107.50 0.00 

20900.000 232.17 110.07 G.00 

21000.000 232.17 112.33 0.00 

21100.000 232.17 114.79 0.00 

21200.000 232.17 115.85 0.00 

21300.000 232.17 119.66 0.00 

21400.000 232.17 122.18 0.00 

21500.000 232.17 124.21 0.00 

21600.000 232.17 126.28 0.00 

21700.000 232.17 130.19 0.00 

21800.000 232.17 134.02 0.00 

21900.000 232.17 137.56 0.00 

5/08/200(1 

Tl"' HIS'T. VA. - Fl,OODPiu\IN s ... 1\J 

POST-DEVELOPMEN1 

w.s. Elev W.S. Elev 
Diff per Diff per 
Section Know/Comp 
(ft) (ft) 

DIFWSX DIFKWS 
--------- ---------

0.00 0.00 

1.34 0.00 

3.04 0.00 

4.25 0.00 

3.42 0.00 

3.10 0.00 

1.93 0.00 

3.42 0.00 

2.57 0.00 

2.26 0.00 

2.46 0.00 

2.06 0.00 

2.81 0.00 

2.52 0.00 

2.03 0.00 

2.07 0.00 

3.92 0.00 

3.83 0 . IJ Cl 

3.54 0.00 

Water Channel 
Surface Reach 
Top Width Length 
(ft) (ft) 
TOPWID XLCH 
-------·--- --------

77.17 0.0 

33.08 112.3 

36.39 134.2 

59.98 173.2 

23.35 151.8 

23.54 107. 4 .. 

49.53 99. 

37.49 183.1 

27.88 112.6 

28.61 114.2 

43.60 196.8 

44.76 73.9 

28.58 70.9 

24.87 102.7 

34.89 98.7 

25.76 100.6 

42.52 103.3 

41.40 101.5 

38.38 100.9 

2H6Vl425 
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FD. -.~.-,..,., 
'l __ ,'C.\ .... 1. 

HEC- 2 An.alysis 
FOUR SEASCNS 

FRCJECT NUMB.ZR : 9S-33-0l 

CrOS'.~ ·· Discharge Computed 
Sect.ton Flow w. S. 
Number Elevation 

(cfs) (ft MSL) 
SECNO Q CWSEL 
--------- --------- ---------

22000.000 232.17 140.72 

22100.000 232.17 143.44 

22200.000 232.17 145.33 

'.rersion 4.0 
IN HIST. V!;.. 

w. s. ElE:V w.s. EJ_e"'i.J 
Di.cf per Liff per 
Profile Section 
(ft) (ft) 

DIFWSP DIF'WSX 
-·-------- ---------

0.00 3.16 

0.00 2.72 

0.00 1. 89 

5/08/2080 

W.S. Elev Water Char1n~J. 
Diff pEr Surf.a::e Re2.ch' 
Know/Cc.mp Top Width Len9t:h 
,ft) (ft:) (ft) 

DIFKWS TOPWID XLCH 
--------- --------- --------

0.00 28.16 103 .L 

0.00 39.77 94.6 

0.00 32.37 103 .1 

Sill'1MARY OF WARNING AND STATUS MESSAGES : 

Section 20200, profile l, critical depth assumed. 

Section 20200, profile 1, probable minimum specific energy. 

Section 20200, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20300, profile 1, critical depth assumed. 

Section 20300, profile 1, minimum specific energy. 

Section 2040C, profile 1, critical depth assumed. 

Section 20400, profile 1, minimum specific energy. 

Section 20500, profile 1 critical depth assumed. ~, 

Section 20500, profile 1, probable minimum specific energy. 

Section 20500, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20600, profile 1, critical depth assumed. 

Section 20600, profile 1, probable minimum specific energy. 

Section 20600, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 20700, profile 1, conveyance change outside acceptable range. 

Section 20800, profile 1, critical depth assumed. 

Section 20800, profile 1, probable minimum specific energy. 

2H6Vl426 



E., :~·:·· <? ---~ R j_ "'</ e 1.-c~ _,:\,_'.J [{C: .:·_ - 2 Z\J1 a. l y s .: ~ \.~· (:: i." .~~ .1. c: 4 ~ 0 PP.GE 14 
P. ,.JJ1::~CI1 rrl:T:LE:~ F()UK SE]~~-·- Yt.::.s I>7 I-{I._ r. Vl\~ - Fl1CiODPI./\I!-.J S 
PROJECT NUMEE2: 99-33-01 5/08/200r 

------··-·-·---~--------··-----·-· --------· ---·------ ------·---· 

Section 20800, profile l, ?O trials attempted to balance water surface 
eJ.ev2.tion. 

Section 21000, profile l, cri.tical depth c-1ssurned. 

Section 2l000, profile 1, minimum specific energy. 

Section 21100, profile l, conveyance change cut side acceptable range. 

Section 21200, profile l, critical depth assumed. 

Section 21200, profile 1 probable minimum specific energy . ..LI 

Section 21200, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 21300, profile 1, critical depth assumed. 

Section 21300, profile l, minimum specific energy. 
-

Section 21400, profile 1, critical depth assumed. 

Section 21400, profile 1, minimum specific energy. 

Section 21600, profile l, critical depth assumed. 

Section 21600, profile 1, probable minimum specific energy. 

Section 21600, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 21800, profile 1 critical depth assumed. ~, 

Section 21800, profile l, minimum specific energy. 

Section 21900, profile 1 critical depth assumed. i. , 

Section 21900, profile l, minimum specific energy. 

Section 22000, profile l, critical depth assumed. 

Section 22000, profile l, minimum specific energy. 

36 Warning and status message(s) gene raced 

JD OF OUTPUT 
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S.JSS P~"1S icr P.:..1tc<::..t~f' HS:=-::: .t..I'1clys1s ve~s..:...cr: ? 1JJC; 
PF·)JSCT T :Ti..E r JJ?. SEhSOt-:s 
P~OJE:T t:UdE:=.:F ; ~~~-~J:?-Jl 9/30/:.JG:" 

BGSS RMS f:J;:- .n.utoCF.D ( t:n) 

Cvi- ~: .:.ght 0 20(}':_1 BOSS Intf -~nation." 1 

F-..l :1.. S.ights Reserved 

: 200:) 

BOSS RMS for Autoc:AD H?.C-2 Analysis uses the standard 4.6.2 ~:e:-sion 
of t.he U.S .. Army Corps of Engineers Hydrolog.:c Enyir,eerir.g Center 
HEC-2 Program for water-surface p~~file computations. T~1s HCC-2 
pro.:;1ram was released or1 September 1990, last updated on Augcst 1991. 

DISCLAIMER 

BOSS RMS f-Jr AutoCAD is a complex program which :equir.-:>s engineering 
expert1se to use correctly. BOSS International assume~ absolutely no 
responsibility for the correct use of this program. Al~ results obtained 
snould be carefully examined by an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to mcke BOSS Rt-fS for AutoCAD 
error free, the program 1s riot and cannot be certified as infalliole. 
Therefore, BOSS International makes no warranty, eithe~ implicit er 
explicit, as to the correct performance or accuracy a: this software. 

In no event shall BOSS International be liable to any~~e for special, 
collateral, incidental, or consequential damages 1n co~nection with or 
arising out of purchase er use of this software. Thesale a~d exclusive 
liatilit)' r.o BOSS rnternational, regardless of :.he forrr: of acticn, snall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION 

PROJECT TITLE: 
2ROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE Of RUN 
TIME Of RUN 

Tl 99-33-01 

FOUR SEASONS 
99-33-01 
WATERSHED 3 POST-DEVELOPMENT w / C fl G 1'-.1 i.) 
ROBERT WFLER 
9/30/ 20C_ 
7:31 am 

T2 FOUR SEASONS 
T3 WATERSHED 3 POST-DEVELOPMENT 

T4 STARTING ELEVATION AT DOWNSTREAM CROSS SECT!OtJ 30001 OBTAINED fROM 
T4 POWELLS CREEK WATERSHED STUDY 

JOB PARAMETERS : 

Jl I CHECK INQ Nit'-J"V IDIR STRT METRIC HVINS Q 

898. 

J2 NPROF I PLOT PRfVS XSEC:V XSECH fN ALL DC IBW 

17 

-1 -1 -6 

NC 0. 11 0.11 0. 105 0. 1 Q_J 
Xl 30001 14 1096.27 1766.59 
GR 80 1000 78 1020.49 76 10m. 9a 74 

1096.27 

GR 70 1137.1 72 1350.49 72 1427 .39 70 
1766.59 

GR 74 1802.14 76 1831.84 78 1844.68 BO 

Xl 30002 10 1045.18 1473.9 17 2. BB li0.26 129 .11 
GR 82 1000 80 1014.64 78 1029. 74 76 

1069.61 

WSEL fQ 

71. S 

CH NIM IT RACE 

1061.67 72 

1713.25 72 

1855.33 

1045.18 74 
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B·J3~-' R!-!~; fc.::- AL:t'JC..\) :-\nc: ... J ~ _s ·:s2rs: ::,;--, ?AG:: 

::-'!"'--''-''=--· 
--~·_:?_ .-;::=_.~~-- t'.3 

PR:, ~ZC: t-TJE:::.£'.?. : ~~-JJ-.::;: ). 30/20G'.2 

-------------------~-~--- ---------------

G?. -14 14 2 :i. 9 -0 ,,· ,.., 78 149'J.18 80 1504 62 
~ :=; 1 8 . 

r:: 0.11 0 ll C. 105 0. l Cl. 3 
Xl 3'.)J C:0 1,:; 1".:}5,). 06 121:;:.. '"37 ~ :)7. 6 l 9·L ~S 145. -~1 
r_:?. 86 :coo ~s 11y:;_33 84 l-J 18. 7 l 52 .) 28. JJ 60 

1038.:;5 
G'l 78 10~0.G.9 77 1065 7; 1170 78 1212.37 80 

12-56.62 
GP. 8: 1311 . 7 84 13Si.J9 66 1~23.92 88 1417.46 

:;1 302CO 20 1044. 95 117 4. 08 89.33 106.59 101.38 
·:;R 94 !.GO: gs 

. L lOCJ.87 90 1013.71 88 1020.54 86 
1C27.l 

G?. 84 1033.61 82 1 o:, ~. 7 80 1044.95 78 1097.44 ;g 
i136.91 

GR 78 li64 .85 73 1168.04 80 1174 .08 82 1180. 25 84 
1188.77 

GR 86 1205.18 &8 1222.74 123,.64 92 1252.5 94 
1268. 67 

Xl 30300 23 1060.39 1174 .08 86. "7 101 101.26 
GR 98 1000 96 1003. 43 94 lOl!.04 92 J..026 90 

1034 .95 
GR 88 100.86 86 1051.89 ~~ 1""·6.07 82 1060.39 80 

1105. 96 
GR 80 1131.41 80 1158.57 79 1163 80 1168. l 82 

'.174 .08 
GR 84 1180. h 86 li86.0J 88 1192. 1 7 90 1198.14 92 

1204 .19 
GR 94 1211 .61 96 1218.44 SB 1224.64 

Xl 30400 20 1057. '6 1173.26 90. 12 103.46 100 
GR 100 1000 99 1005.38 96 1016.58 94 1024.92 92 

1033 38 
GR 90 1042 .u1 58 1049.SB 86 1053.5 84 1057.76 82 

1153.5 
GR 80.5 1165 82 1169.01 S4 1173.26 86 1183.39 88 

1201 .02 
GR 90 1214.37 92 1225.39 94 ·1237.63 96 1254.46 98 

1270 

NC 0. 11 0. 11 0.04 
Xl 30500 22 11 :,o. 19 L.69.CS 99. 46 107.83 114. 82 
GR 102 1000 100 1008.72 9~ 1017.34 96 1025.96 94 

1034 . 41 
GR q, 

• L 1041. 47 90 1045.E 58 104 9. 66 86 1079.26 84 
LSO. 19 

GR 82 1159.8 82 1164 . l 84 1169. 08 86 1174.85 88 
11 P, i. 55 

GR 9J 1186.4, 92 ~191.46 94 1194 .98 96 1203.08 98 
l Li!.. o:; 

GR !00 1219. 7 4 102 1227.79 

w: 0. 1 0.3 
Xl 30550 l q 115?. 92 l i 94 . 7 54.83 54.83 54.83 
X3 Q 86 86 
GR lOC 1019. 01 99 1027.82 96 10s9.03 94 1065. 77 92 

1078. 92 
GR 90 1092.41 88 1107.5 86 1159.92 84 1178. 94 82.2 

1183. 4 9 
-;R 84 1188 . 4 9 86 1194.7 38 1200. 7 90 1208. 15 92 

1216.56 
GR 94 L'24 . 7 4 96 1232.92 98 12 41. 49 100 1250.06 

Xl 30600 24 1166. 64 1173.6 114. g 9 103. 91 102. 26 
GR 104 1000 102 r-10_ 12 100 1022. 14 98 i035.12 9ti 

1048.07 
GR 94 1055.4 92 1060.23 90 1072. 76 88 1107. 92 86 

1159.21 
::-;R 84 1166. 64 32 1167 82 1173.3 84 1173.6 86 

1176.98 
GR 88 1180. 31 90 1186 92 1193.16 94 1200.16 96 

1206. 89 
GR 98 1213.94 100 1221.13 102 1228.87 104 1236.37 
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BCSS R!-~S f=r ,::..ur.oc::.=-.D EEC-2 .Z\na.!..ysis ve rs;_ er. f.?..G~ 

P?.OJ2CT ~I 7:.::: FC..UR S£J...S0t-J3 

t·r.OJ"ECT UJ'.'iSER : 9C:--J3< S/3C1 ! 20·'.:)2 

-~----

). l ],J700 24 1241. 66 1243 .es 112. GJ '3 l. g~ 9~ ,: 
GR 10~ 1000 1('2 1030.6~ l C-J l0 1ii.2~ ,e 1%4.,f. St. 

l,J:3 6. 8 
1:;F. 94 11os.s 92 ll4J.il 90 1134.61 88 1..228.96 86 

1235.48 
Ge< S4 12~1.66 83 L12 83 :2C.3.S 84 1243. as 86 

)'48.77 
GR 88 125~.t:3 90 J. 2 :. e. :is 1:12 1263.4~ 94 ::_:: OS 34 96 

12'13.23 
GR 98 1278.13 100 1283.~4 102 1288.26 104 1293. 38 

Xl 30800 29 1172.19 1184 . B 128.94 92. 72 101.14 

GR 112 1000 110 1005.69 108 1011.38 106 1017.19 104 

1024.82 
GR 102 1033.05 100 1042.~) 98 1052.33 96 1059.77 96 

1067.11 
GR 96 1072.76 94 1093. 96 92 lllE.42 90 1157 .2 88 

1172 .19 
GP 85.5 1175 85.5 1175 85.5 1183 fi8 1184. 8 90 

1192.02 
GR 92 1158.69 94 1204.46 96 1210.17 100 1221.61 102 

1228.54 
GR 104 1237.04 1(;6 1245.51 110 1261.93 112 1268.91 

Xl 30900 32 1182.33 1184 .25 103.95 106.48 101.35 

GR 116 1000 114 1005 .82 112 1011.72 110 1017.53 108 

1023.35 
GR 106 1028.89 104 1032.82 102 1051.2 100 1062.24 98 

1073.09 
GR 96 1089.61 94 1112.76 92 1135.86 90 1176. 72 68 

1182. 38 
G?. 86 1182.9 86 1183.8 88 1184.25 90 1188. 56 92 

1192.95 
GR 94 1197 .23 96 1200.BO 98 1204. 3 100 1214.4 102 

1224. OB 
GR 104 1233 .13 106 1242.33 108 1253.15 110 U64 .97 112 

1277. 36 
GR 114 1294.09 116 1305.65 

NC 0. 1 D.3 

Xl 30950 24 1162.08 1182.83 50 50 50 

X2 
15 

X3 0 92 92 

GR 110 1000 108 1017. l 106 1025 82 IO~ 1034 .21 102 

1042.93 
GR 100 1051. 7 98 1069.77 96 1089. 78 94 1111 .09 92 

1162.08 
GR 90 1166. 93 88 1171.78 88 1174.06 90 1178 .27 92 

1182.83 
GR 94 1187.04 96 1191. 6 98 1 J 94 . 52 100 1203.55 102 

1213.23 
GR 104 1222. 26 106 1230.67 108 1242.3 110 1253.92 

Xl 31000 25 1166. 79 1170.96 89.93 96. 96 95. 3,1 

GR 110 1000 108 1007.65 106 1015.31 104 1032.29 102 

1042. 61 
GR 100 1057.29 98 1074 .49 96 1095. 15 94 1115 .66 92 

1161.69 
GR 90 1166. 79 89 1167.3 89 1170. 4 90 1170 96 90 

1170.96 
GR 92 1171.24 94 1177.76 96 1181.23 98 1184 . 76 100 

1189.25 
GR 10'.' 1205.06 104 1220.52 106 1239.16 108 12S6.19 110 

12 7 9. 73 

NC Q. Jq 0.14 0.052 
Xl 31100 24 1176.26 1179.06 99.68 122. 89 105.22 

GR 112 1000 110 1008.31 108 1016.63 106 1028.56 104 

1041. 71 
GR 102 1054.38 100 1079. 47 98 1111.65 96 1141.75 94 

1169.32 
GR 92 1176.26 89.5 1176.7 89.5 1178.6 92 1179.06 94 

1186. 93 
GR 96 1201.58 98 1227.03 100 1255.68 102 1291.03 104 

1311.53 
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BJSS f:t~S fer ;.,.:J~SC.;_,_J HF:C· 2 A,.a l\·2: s ·,-2rs.t , -. _ v,., J p_:~ -=== 
FRr~1.J~:T T:T:..~ :-:··_-? .=;:=_c.,_s01ts 
~,.-·.JSCT t.r._r....;:::.:.-R : 9:;-33-l!l 0/ 3·]/2002 

-~-----~~---~------~---~--

GR 10 6 l]Ji..11 1,JB 1._ 3 ~-=·. I 4 :.10 ::11.20::: 112 L393.4~ 

t;: 0.0~ C.C9 O.OJS 
x: 3:_200 1s LJO 1 ·~: G 9: . .).,, il~.31 104.34 
Grz i08 1000 1,)6 l Cr 12. "7 ~ 104 l·~:29.36 182 1057.52 100 

lG,4.81 
GR ?7. 4 11]0 96 1131 96 1169 97., 1170 ']7 . 4 

1170 
GE ~8 1173.8- 100 l:78. 13 102 1183.89 104 1208.23 106 

~225.45 
GR 108 1314.4 

NC 0. 11 0 .11 0.03:i 
Xl 3i300 23 1214 1216 83.05 102.34 99.82 
GR 120 1000 118 1015.03 , ~ r 

..i..J..0 1028.02 114 1039.49 ll2 
lJB.02 

GR 110 1058.87 108 1090.01 106 1106.54 104 112 5. 1 102 
1162.48 

GR 100.J 1214 99.97 1214 99.91 1216 100.3 1216 102 
1269.76 

GR 104 1280.24 106 i290.48 10a 1300.86 110 1316.21 112 
1]31. 91 

GR li4 1346.4 116 1357.85 118 1369.68 

Xl ]1400 32 12]8 1240 5].08 128.43 90. 18 
GR 124 1000 122 1012 1.20 1025.58 118 1038.79 116 

1046.56 
GR 114 1054. SJ 112 1079.31 112 1095.44 112 1098.47 110 

1116.92 
GP. 108 1138. 32 106 1160.07 104 1176.68 102 1201. 64 101. 9 

1238 
GR 101 . 5 6 1238 101.56 1240 101.9 1240 102 1259. 79 102 

1278.22 
GR 102 1286.86 l04 lJ00.87 106 1312.66 108 1322. 42 110 

1332. 69 
GR 112 1343.76 114 1354.31 116 1365.29 118 1377.9 120 

1391.38 
GR 122 1409.65 124 1422.62 

NC o.; 0. 1 .052 
x~ 31500 2e 122 6 24 1245. 78 67. EJ 130. 11 98. 64 
GR 124 1000 122 1011 . 51 :20 1020.02 118 1030.14 :1s 

103:J.23 
GR 118 1050. 86 ll6 07 S. 13 114 1091. 34 112 1107.4 110 

li26. 99 
GR 108 1149.48 106 1168.37 104 118 6. 48 104 1203.17 104 

122E . 24 
GP 102 1227 102 1245 104 1245. 78 106 12 4 7. 11 108 

1249. 08 
GR 110 1254. 8 112 1260.62 114 1266.43 116 127.?.23 118 

1re. l:? 
GP. 120 1283 .87 1Z2 1289.6 124 1295.l 

x~ 3160'] 11 so. 13 1182.13 110. 2 6 88. 09 130. 04 
GR 13J 1000 128 1006.34 126 1014. 36 124 1025.61 122 

lC' J 1-j. 94 
GR 120 1048 .12 118 1059 .21 116 1070.3 114 1088.2 112 

1107. 12 
GR 110 1129 .23 108 1153.28 106 1156.56 104 1160 13 102.5 

1161 
GR 102.S 1181.26 104 1182.l] 106 1185.51 108 119!. 13 110 

1204 .18 
GR 1:2 1226. 33 114 1240.53 116 1249.91 118 1259 . 2 9 120 

1268. 72 
GR 122 1277.47 124 1283. 71 126 1290 128 1296 29 130 

1302. 

Xl J 1 700 30 1157.01 1176. 9 109.22 72.2 102.16 
GR 134 1000 132 1006.19 130 1012.97 128 1020.19 126 

1036.82 
GR 124 1046.94 122 1056.78 120 1068.46 118 1084.03 116 

1099.69 
GR 114 1120.91 112 1143.75 110 1153.D2 108 1157.01 106 

1157.8 
GR 106 1176 108 11 76. 9 llO 1190.31 112 1224.95 114 

1244.8 
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B0S3 R;ts f r P. 1JtOC:.J'...I, HE>.:-2 A,1;ilysis verSL' 2'J00 ?AGL 
!:':-.;...Jc.,1_,. 

.,..,r, ::- fOLiR ..3£..~0i:,S 

PRC' ~E:T TM2::'.?. : 99<:3-01 9/ 3 1
]' 2:'C2 

~~~---
,~, 116 l:'60. 99 11a }.~72.09 l:::: -~ 1282.2.9 L22 1291.92 -"' 

·. oJO 
-R 126 2-308. Q:? 123 1315.0, l]J 132=.sJ 132 1329.95 13, 

~:,37_45 

Xl 31eoo 2B il82.48 1196.::J :18.70 51. 89 llO. 7 
GR 13£ 1 c· 1~·C' 134 1009.25 132 _:19.37 130 1030.48 128 

1'141. 74 
GR 126 10S4.Cl 124 1066.37 12 :' ]078.75 120 1095.St 1 i :! 

1116. 8 
GR 116 1140.83 114 E68.04 11 : 1182.48 110 1193.2 ! }.C 

1195. 9 
GR 112 1196.59 114 1212.12 ll( 1236.26 118 1256. 92 120 

1275.61 
GR 122 1291.51 124 1306. 94 126 i317. 89 128 1328. 63 130 

1339.06 
GR 132 1349.01 134 1358.12 136 1367 

Xl :il900 28 1214.75 1230.2 136.68 64. 4 4 122.36 
GR 138 1000 136 lC-' 6. 6 13, 1035.29 132 1053.99 130 

1067.96 
GP. L'8 1082.15 126 1100.76 124 1120.73 122 1135.96 120 

1152.49 
GR 1 J 8 1195.57 116 1209.72 114 12!4. 75 112 1215.S 112 

1229. 7 
GR 114 1230.2 116 1248.88 118 1263.42 120 1276.48 122 

1289.33 
GR 124 1305 126 1317.32 128 1328. 69 130 1340.06 132 

1352.3 
GR 134 1365.54 136 13 7 9. 22 138 1393 .06 

Yl 32000 26 1258.05 1274. '1 107.6 l 09. 11 114. 38 
GR 138 1000 136 1026.78 134 1059.3 132 1092. 14 130 

1110. 9 
GR 128 1129.25 '2 6 1147.12 124 1166. 74 122 1194 .n 120 

1220.11 
GP. 118 1248.99 116 1258.05 114. 2 1259 114. 2 1273. 75 116 

1274.71 
GR 118 1278. 98 120 1286.79 122 1: 0 9.32 124 1308. 46 126 

13i5.47 
GR 128 1322. S8 130 l:i29. 58 132 1336.49 134 1342.9 136 

1349. 54 
GR 138 n5- 41 

Xl 32050 23 llBS.82 1207. 61 51. 4 9 Cl_ 5 51. 18 
X3 0 118 118 
GR 140 1000 138 1021. 24 136 1032.95 134 104 3. 68 13? 

1057 .06 
GR 130 1069. 9S 128 1084.31 126 1100.92 124 1115 .85 122 

1136. 
GR 120 1156. '5 118 1189.82 116 1195.97 115 1196. 72 llS 

1204 . 51 
GR 1] Ii 1'0~ ? r, 11 Q l 2 C• 1 f~ l~~ :!.281;.S: ~2= .l L.::: :_., .S0 i L •l 

12 3 S. 
GR 126 1244. 9~ 128 1254. 13 130 1263. n 

ST.L.TUS: A.;-(a l y2.1r,g profile '· 

Contraction Coe ff ic1 er-,t iCCHVJ 0. 100 

Expansion Coeff1c.:.enr.:. iCEHVJ 0.300 

ST!'TUS: Analyzing c:r-css-sect1on reach 30001.000. 

STATUS: i 3265 J D1v1aed flow. 
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8JS5 R!·t~ for .n._'.J • .:.1--:J'-. 

9/3:./L:J0.2 

--------------·-------~·--·-----

C:r c1ss 
Sectio;1 
N...1..:obi:.:r 

SEC'NO 

£nerq_: 
Gradic,:1t 

SLOPE 
(ft/ft) 

Cummul
ative 
Volume 
VOL 

Left :hanns~ 
Over!::.'3nk H:!.1:ni:i:; 

Manning 
XNL 

Left Cha~~el 
Overbank Ler1gth 
Length 
XLOBL XLC;J 
I ft I I :ti 

Left C~1annel 
Overbank .Jl.~e3 
Area 
AL03 ACH 

(acre-ft) (sq fr' I sq ft I 

Total 
flow 

Q 

( cfsJ 

Left 
Overbank 
flow 
QL08 
(cfsl 

Cnannel 
Flow 

QCH 
(cfs I 

Flow Left Channel 
Travel Overbank M~an 
Time 
TIME 
(r:rs) 

JOJOl.000 
C. 053062 

C.00 
ggg 

0.00 

Velocity 
VLOB 
(ft/sl 

0 .000 
0 
0 
0 

0. 00 

Velocity 
VCH 
I ft is I 

0. lOS 
0 

333 
t192 

2.69 

C"."i::..:.::cl K:101,.;n 

o\,erba:i.l: Dt~:.h 

Ha:-inino 

t-; ~. s. 
Eleva:~on E_2~ation Ele7ation 

F.i g:-lt 
0;.?erbank 
Len;th 
XLOBR 
{ f ~) 

Right 
Overbar.k 

Area 
AROB 

,' .s 1 ft) 

Right 
Overban'K 
~-low 

QR03 
(cfsl 

Right 
Overba~Y.: 

Velocity 
VROB 
lft/s) 

0.000 
0 
0 

0 
0.00 

Er,eray 
Gradient. 
!::levati:::>r. 

(ft MSLI 

Bridqe 
De·ck 

Area 
CORF_H. 

\ sq ft J 

Computed 
'v-1. S. 
Top Width 
TOPWD 
'.ft) 

c:,;ss: CRIV!S WSSI..~< 

( ft. MSL) 

Weighted 
'/eJ.oc.:_ty 
Heaj 
HV 
If~ I 

(ft MSLI 

Fr-i::ti:::m 

L'JSS 

HL 
1:t) 

Right 
83:,k 

I ft MSL) 

Other 
Eaer:;ry 
Less 
OLOSS 
(ft) 

Number of 
Balance 

E:evation E~evation Trials 
LTBN~ RTBNK ITRIA:. 
( ft: MSL) 

Left 
W. S. 
Station 
SSTA 
(ft) 

( ~t :~SL) 

Right 
W. S. 
Sta: ion 
EN DST 
(ft) 

Nwn.ber of 
Crit Dpth 
Trials 
ID: 

Lenqtn CurrJT1 1J i Minimum Num:Jer of 
Other Wei~hted Surface C. S. 

Manning n Area El~vation Trials 
WTN Th"A 

(acres I 

l.SO 7. ,. 50 
7].61 0. 11 
0.00 72 .00 

4~S.l 1106.4.8 
D.000 0.0 

ELM IN I CONT 
I ft MSLi 

0 .00 
0 .00 

72 .00 
1753.26 

70.00 

71. 50 
0.00 

0 
0 
0 

STATUS: Analyzi:ig cross~sect1on r~ach 3aJ'J02.000. 

WARNING: (33021 Conveyance change 1s o~tside of acceptable range. 

Upstream to Downstream C1.Jnve:,:ance Ratio {KRATIO) 75 

Jooo:.ooo .000 J. 105 0 .ouc 18 7 5. 18 0.00 0. O•c 
0 .Cl7JS0 172 12q l l 1J -:,. :::a 0.06 3.63 0. 00 

1.16 0 4q6 (l 0 .CJ 76.00 76.00 4 
698 898 C .3 99. 1 1055.16 1454 .JO 0 

0.02 0. 00 2.01 0 .o: O.OGO l.3 74 .00 0 

Contraction Coeff1=1ent (CC~VJ 0. 100 

STATUS: Analyztn? ccoss-s~ct1on r~~Cti 30100.000. 

WARNltJG: (3302) Con·veyance change .1s outside of acceptable range. 

Upstream to riownstream Conveyarice Ratio (KRAT10) 0.68 

SECN'.J XNL XNCH XNP. CEPTH CWSEL CRIWS WSELK 
SLOP£ XLOBL XLCH XL·'.lBR EG H\I HL OLOSS 
VGL t..,L09 ACH J1ROB COP)"sR :.TBNK RTBNK I TRIAL 
Q QLO£J Q'.:'l QRCJB TOPWr> SSTA EN DST IDC 
TIME VLOB VCH VROB WT~! TWA ELM IN IC·=1NT 
--------- --------- --------- --------- --------- --------- --------- ---------

30100."JOO 0 . llO 0 . 10:: 0. 110 l. 6B 78.S8 0.00 D.00 
0.03cU36 167 14 5 1 94 7 a. e 9 C-. 20 3.60 0.04 

2.33 1 244 0.00 78.00 78.00 5 
898 888 l8C " 1046.27 1230.94 0 

0.03 l. 28 3.63 1. 2J 0. C. J 2.2 77.00 0 

STATUS: Analyzing cross-section react, 30200. 000. 

WARNING: ( 3302 i Conveyance chanqe 1s outside of acceptable range. 
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;.:.,.::;ss P'."'.3 :!:or Autoc:.D H£,:-2 J...naiy::_;is vcrs:..sn .:'OJO 
FRO,._."·~,CT 7ITLE: F·JU?. St.ASJt~.3 
??.D.JE~T NJ!-H3SR : 99-33-0l 

Upstrea::n to Downstream Conve1:i ::ince Ratio {~~~P..TIOJ 

~0200.0DO 0.1!0 0 .105 0. 1}0 2.B6 a c.1. e .s :.oo 
O.Jl2J~l 89 101 106 e~. S:j 0. lJ 2.C? 

2. ;9 0 31~ O.GJ ec.oo so. er-
8 98 0 B9i 0 U4. 0 1042.69 11 7 t,. 7 C 

0.04 0.84 2.88 0.85 0.000 2.6 78.00 

STATUS; Analyzing CI."Oss-sec<;:io;1 reach 30300.0JO. 

30300.0JO 0 .110 0.105 0.110 3.56 :12.S6 0.00 
0.024504 86 101 101 82.77 0.21 1. 7 6 

3.63 0 244 0 0.00 82.00 82.00 
8 98 0 897 0 1:6.6 1059.18 117:.78 

0.05 0.85 3.68 0.87 a.coo 2.9 79.00 

STATUS: Analyzing cross-section reach 30400.00:i. 

30400.000 0.11(' 0 105 0 .110 4. 44 8 4. 94 0.00 
0 .022937 90 100 !OJ 85.14 0.20 2.37 

4. 21 0 250 2 0.00 84.00 84.00 
896 1 894 122.2 1055. 77 1177. 98 

0.05 1. 15 3.57 1.21 0.000 3.2 80.50 

STATUS: Analyzing cross-seccion reach 30500.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections ex~eeded the ailowable specified by HVINS. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

30500. 000 0. liO 0.040 0. 110 4 . 5 6 86.56 86.56 
0.011194 99 114 107 87.58 1. 02 1. 75 

4 . 7 7 112 71 0.00 84.00 84.00 
898 213 668 l'i 105. 7 1071.03 1176. 71 

0.06 1. 83 9. 35 . 78 0.000 3.:) 82.00 

Contraction Coefficient (CCH\11 

i.72 

0.00 
0.01 

3 
0 
0 

r,. 00 
0.02 

3 
0 
0 

0.00 
0.00 

3 
0 
0 

0.00 
0.25 

3 

0 

0. 100 

Expansion Coeff~cient (CEHV) 0.300 

STATUS: Analyzing cross-sect10n reach 30550.000. 

WARNING: (7Hi5) Critical depth has beer crossed, therefore cricical 
depth has beeri assumed for the current cross-section. 

WARNING: 137201 Cr1t1cal depth has been ass·.:.r.ed. 

30550.000 0. 110 0. 040 0. 110 5.09 87.29 8".29 
e .014953 54 54 S4 88. 4 7 1. 18 0. 71 

l!..':ll 2i 0.00 86.00 86 .00 
898 26 868 72.5 1126.06 1198 .58 

0.06 .23 8.87 l. 19 0.000 3.6 82 . 20 

STATUS: Analyzing cross-section reach 30600.000. 

WARNING: (7185J CL1tical depth nas been crossed, therefore critical 
depth has beer1 assumed for the current cross-section. 

WARNING: (37201 Critical depth has been assumed. 

30600.000 0. 110 0 .040 0. 110 6.87 88.87 
0.011776 114 102 10 3 90.02 l. 15 

5.37 131 47 20 0.00 84.00 
898 319 522 56 90. 1 1092.66 

0.06 2.44 11. 07 2 .75 0.000 3.8 

STATUS: Analyzing cross-section reach 30700.000. 

30700.000 
0.015711 

5.87 
898 

0.110 
112 
138 
457 

0.040 
93 
16 

210 

0.110 
91 
54 

230 

7.67 

91. 43 
0.00 
90.6 

90.67 
0.75 

84.00 
1169.64 

88.87 
1. 39 

84.00 
1182.78 

82.00 

0.00 
1. 37 

84.00 
1260. 20 

0.00 
0.05 

8 
0 

0.00 
0.00 

3 
11 

0 

0.00 
0.04 

4 
0 
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9, 3:J/20J2 

<J. 22 4.G BJ. ;:o 

STAT!JS: A.nal/ZL;q .::ross-s~: :or: rsach 30800.0CJO. 

S~.\TUS: (33011 The velo:::ity ·1ead diffe-ren·:c: :or ::urrent a:-:.d pre·.·101_: 
c~oss-secticns exceeded tne a~low2G_e specified by H~INS. 

J0'100.00'J 0 .110 0.040 0. 110 6.03 91.58 
0. :JG94S1 128 101 9: ?2. ':'Ii: 1.33 

'.J. ~ '- 63 7J 22 e.o:i 88.00 
8 ~[, 1!3 725 49 "" 0 1125.06 ,.c..,:. 

0.07 1. 93 10.:4 2. l 7 0.000 4 .2 

STATIJS: Analyzing cross-section reach 30900. 000. 

STATUS: \33Cl; The velacity head ::hffersnce fer current 
cross-sections exceeded the allowable specified 

3C900.000 
O.IJ179S9 

6.30 
898 

0. 0,. 

0.110 
iOJ 
166 
609 

J.66 

0.040 
lCl 

13 
lJ 

9. 7S 

0 .110 7.90 93. 90 
106 94.30 J . 41 

J7 0.00 88 .00 
153 83.0 1113. 99 

4.08 0. 0-)0 4 . ~ 

Ccntraction Coefficien~ (CCHV) 

Expansion Coefficient (CEH'\l} 

STATUS: Analyzing cross-secti~n reach 30950.000. 

ST}\TUS: (3301) The velocity head difference for current 
cross-sectio~s exceeded the allowable s~ecif1ed 

30950.00C 0. llC 0.040 0. 110 5. 96 93. 96 
0 . /J 108 :i8 50 50 SJ 95 .26 >J 

7.00 49 E6 0 .00 .CO 
398 68 824 5 7 4. 9 1112.03 

0.08 1. 39 9.54 l. 30 0.000 4 . 5 

fLOW DISTRIBUTION : 

Cress-Section Number (SECNO} 
T:-,tal eischarge (cfs, Ql 
C=mputed Water Surface Elevatic~ 1ft MSL, CWSELl 

Station (ft) = 

tlo;..r 
Area r -:.:q ft) 
Ve_!_ ( ~ '.: /.::,) 

D,epth (ft) 

1112.0 1162. 
.6 

~ ~. i 
JO 

0. 98 

118 2. 
91.8 
86 
9.54 
4 1 7 

1187.C 
0.6 
4. l 
.30 

0.98 

STATUS: .U..nalyz.1ng c:ross-section reach 31000.000. 

91. 4 1 
1. J'J 

88.C<J 
1197.28 

es.so 

and previous 
by h'VINS. 

0.00 
1.31 

88.00 
1197 .10 

86.00 

ar.d prev.1-ous 
b:,.· HVIN.3. 

s:,. 90 
J.63 

92.00 
1186.96 

88.00 

0.00 
0 .11 

6 
12 

0 

0. c,o 
0.09 

4 
0 
0 

0. 100 

0.300 

0.00 
c.21 

6 
lf 

0 

3095l'. CJO 
898 

9 3. 9 5 

WARNING: (718)) C::-it1cal d~pth has b'2:?n crossed, th~.::-efcre c:-itical 
depth has b~en assumed fer tr~e curren: cross-sect10~. 

WARNING: (3720) Cr1.tical depth has been assumed. 

31000. 000 0. l 10 0 a,o 0. 110 6.50 95. 50 
0.014804 89 95 96 96. 64 1 l3 

7.36 14 9 26 2:, 0.00 90 .00 
898 462 349 86 80 1 1100. ::s 

0.03 3.09 l J. 13 .32 0.000 4. 7 

STATUS: Analyzing cross-section reach 31100.000. 

STATUS: ( 33011 The velsic1ty head difference for c•Jrrent 
cross-sections exceeded the allowable specified 

31100. 000 0. 140 0 .052 0. 140 8.55 98.05 
0.015481 99 l :.'S 122 98.33 0.28 

7. 96 150 22 111 0.00 92.00 
898 408 178 310 116.9 1110.86 

0.09 2. 71 7.83 2.80 0.000 4. 9 

95.50 
l.E 

9C•. 00 
118[!.Ji 

89. 00 

and previous 
by HVINS. 

0.00 
1. 61 

92 .00 
1221. 73 

89.50 

0.00 
0.02 

0 

0.00 
0.09 

3 
0 
0 

(' 
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BOSS ;-li"'.'.S fo:- A.uto'..:J:_) ~iSC-2 P,,,r.;;;._~·SlS ·:ersior. ::JVO 

l?KO._;""r:c·:· 7 I'"!'~£ FOL?. :.S.:..,..501-3 
?ROJ:::CT NL'P.SZR : 99-:;3-01 9/30/20J::: 

ST.=_T!JS: J';.n3lyzing c~oss-s~ction reach 31200. •JOO. 

S':'_L.TUS: (3301) The ·Jelo::ity h£3d difference for ct.:r:-~nt anG preTJious 
cross-sec':.1ons exceeded t!-:e allowa2le specif 1ed t-y t-f'.'IN::::. 

3120C.00G 0.090 .035 0.090 2.82 98.82 
0 . 00? S.6 _ 97 i04 110 99.72 0.90 

8 .1 ,, 2: l 11 5 0.00 97.4J 
E98 2'i 863 7 75.9 1099.93 

(J. lJ 1. 24 7.76 1.53 0.000 5.1 

STATUS: Analyzing cross-section rea::h 31300.000. 

98.58 
1.20 

97. ~o 
ll'~.87 

96. 00 

0.00 
0. 19 

6 
1 7 

0 

WARNINC: (3685) 2C trials attemp~ed :..n balancing assumed water surface 
elevati,"Jn (WSEL) and computed water surface elevation (CWSEL}. 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

31300.000 0.110 0.035 0. 1 lO 2.91 102.88 102.88 
0.049999 88 99 102 103.53 0.66 l. 7 3 

8.83 96 5 94 0.00 100.30 100.30 
898 398 92 406 128.2 1146.11 1274.35 

0.10 4.15 15.99 4.29 0.000 5. 4 99. 97 

S!.Z:\TUS: A.rialyzing cross-section reach 31400. 000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS 

W.Z:UUJING: (3302) Conveyance change is outside of acceptable range. 

Upstrea.:", to Downscream Con·Jeyance Ratio (KRP-.TIO} 

31400.DOO 0. 110 0.035 0.110 3 .. p 105.03 0.00 
0.008685 53 90 128 105. 1 7 0. i 4 1. 59 

9.40 167 175 0.00 101.90 101. 90 
898 406 51 440 138.9 1168.06 1306.99 

0 .11 2.42 7. 4 7 2.51 0.000 5. 6 101.56 

STATUS: Analyzing cross-section reach 31500.000. 

STATUS: (3301) The velocity head difference for current and previot.1s 
cross-s~ctions exceeded the allowable specif1ed oy HVINS. 

W.P.JUJING: ( 3302) Conveyance change 1s outside of acceptable range. 

Upstream to Downs~ream Conveyance Ratio (KRATIOJ 

31500.000 0. 100 0. 052 0. 100 .69 105.68 105. 68 
0.022897 67 98 130 106 .70 1. 02 l . 27 

9.9S lQ 7iJ C 8 • '.JQ 1f"\A r-,,0 ... v ..... ,,v sv, vv 

898 239 657 1 75. 7 1171.20 1246.90 
0 .11 3.00 9.32 1. 35 0.000 5. 9 102.00 

STATUS: Analyzing cross-seclion reach 31600.000. 

WARNING: { 3302 l Conveyance change 1 s outside of acceptable range. 

Upstream to Downstream Conveyance Ratio {KRATIO) 

31600.000 0 .100 0 .052 0. 100 5.10 107 .60 0.00 
0.009162 110 130 88 108. 4 6 0. 86 1. 7 4 

10.35 11 110 12 0.00 104 .00 104.00 
898 25 847 2:, 36. I ll53.94 1190.00 

0. 12 2.21 7. 64 .01 0.000 6.0 102.50 

STATUS: Analyzing cross-section reach 31700.000. 

STATUS: (3301) The velocity head difference for cucrent and previous 
cross-sections exceeded the allowable specified by HVINS. 

o.oc 
0.02 

20 
8 
0 

2.40 

0.00 
0.05 

4 
0 
0 

0.62 

0.00 
0. 27 

6 
8 
0 

1. 58 

0.00 
0.02 

0 
0 

WARNING: !3685) 20 trials attempted 1n balancing assumed water surface 
elevation (WSELI and computed water surface elevatiori (CWSEL). 

PA3S 9 
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C !'"\'J._.t .. _\ 

Pt~_c.:tc:- 1i .--:--isc:? 9/JJ/2002 

WP..?,NI~JG: /j7~C) c~_<:.ic:::i.:._ depth has bee:; c~:3wned. 

31700.000 0. 100 o.cs: 0. 100 4. 23 l: (; .23 
o.o:21i:3 i09 1C2 72 :11.76 1. c3 

10. S2 .92 15 0.00 108 . .YJ 
~i ·~j8 11 643 42 42.3 1151.SS 

0. ;_2 2. 34 10.24 2.50 a.coo 6. l 

STATUS: Anaiyzin~ cross-section reach 31900.0JO. 

110. ?J 
1. 39 

108.0C, 
l 194. 30 
106.00 

0. •)O 
0.20 

14 
0 

WA.."R.NING: t 3685) 20 trials attempted in balancinq assumed .,...ater surface 
elevation (WSEL) and computed water surface elevation (CWSEL). 

W-1IBNING: (369Ji It is prooable that ·-::ri.t.ical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

31800.000 0 .100 0. 052 0 .100 4.99 } 14 . 9:? 114.99 
0 .018840 118 110 ::1 116.22 1-. 22 2.20 

10.90 35 69 .) 6 0. 0:) 112.00 112.00 
898 100 690 106 69.5 1154.55 1224.08 

O. 3 2 2.84 10.01 2.90 0.000 5.2 110.00 

STATUS: Analyzinq cross-section reach 31900.000. 

31900. 000 0. 100 0.052 0. 100 5.08 117 .08 116.84 
0. 01647] 136 122 64 118.26 1.19 2.C4 

il.24 l 4 77 43 0.00 11 ~ . 00 114. 00 
898 36 736 12S 5~ . 6 1202. 09 1256.72 

0. l J 2. 48 9.54 2. ? 1 0.000 6.J 112.00 

STATUS: .;l,._r1alyzing cress-section reach 32000.00'J. 

320JO. 000 0. 10,J 0.052 C• .100 . 71 119. 91 119.91 
0.020756 107 li 4 109 12 0. 47 - 5:;. 2.09 

11.55 23 76 0. 00 116.CO llS. 00 
298 63 8G7 27 46.7 1235.82 1?82.54 

0. 1 J .74 10.Sl 2. 7 8 0.000 6.5 114. 20 

STATUS: Analyzing cross-section reach 32050.00J. 

W.Zl.RNit~G: (72.85) Critical depth h2s bA:'2n crossed, cherefo~e critical 
dept~ ~as been assumed for the current cross-section. 

WARNING: (.?720) Cri.t1cal de9th has been assumed. 

32050.000 0. 100 0 .052 0. i 00 S. ·1 S l 20. 4 S 120. 45 
0.018213 51 51 51 12i . 71 1 26 0. 99 

11.70 4 g ·7 g 0. oc 118.00 l lf3 .00 
898 123 767 61 . 2 11' ? . 14 1213. 34 

0.13 2.52 9. 70 .83 0.0.JO 6.5 115.00 

SPECIP·.L NOTE 
--------------

0.00 
0.0] 

20 
11 

0 

0.00 
0.00 

0 

0.00 
0 .11 

11 
0 

0.CJ 
0 .03 

2 
11 

0 

AI'. asterisk ( * J to the left of the crc-ss-sect.1on number indicates a special 
note 1s present i:1 ttie SlJMMARY OF {,-,;ARNING AND STP.TUS MESSAGES section. 

..I,._ c, 
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:3~,,_~RY PRE·J-:'C/T-i:' TJ1j?.I...S l "•) : Fl:;Jp_ SEA."ONS 
-------------------- -------- \':_t...;E~,~H=.:D ·; POST- -·S\~ LOPMENT 

S-9-33-01 

Cross- Clictr .. -,e l Ta? of f~3X. Lo·, t-:hr.imwn Giscf:a:-;e Com~ut2d Cr.:.,;:. 1,::3 ~ Sn.er Ji E:ne.r:;y cr,2.n::e..: 
Cross- :ndex Q 

S-2:cc1on Rea.ch Roadway Cl":ord r s. flow w. S, V, - -~:-ad1ent Grad::.cnt Mea.1. Flow 
Sec: i or, 1J.Ol . 

Nu:·' er ~ength Elevation c:_eva~io:: Slevatior: s::..evation El,2-.·at.lC:'l Elcva::.101, SlJ~e \'e lo:-::i t y 
h.; . .""=C· Ccn,:\:::y. I 

If t I (ft MSLI 1ft ES Li ( ft MSL) (cfs} I ft t--:_;!,) {: t M:Ll (ft ESL) !.0,000 (~t 's) 
(sq ftl 

SECNO XLC:H ~:...TRC, EL!...C E .,MIN Q CWSEL cRn-.1s £:; lOK•S VCH 

ARSA .OlK 
--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ---------

---------
30,;0l .000 0.00 O.OG C.00 70.0J 8 98. l7 71. 50 .00 71. 61 53L. E2 2.69 

333.80 38.99 

. 30002.000 129.ll G.00 0.00 74. 00 8 98. 1 7 75.] 8 0.00 75.24 173.5·: 2.01 
4 ~ 0. 90 68, 19 

30100.000 145.41 0.00 o. o.=· 77.CO 8 98. l 7 78.68 0.00 78.89 380.36 3.63 
2 52. 4 2 L: 6. O:J 

30200. ooc 101. 38 0.00 0.00 78.00 898.17 80.86 0.00 80.99 J:' 9. 31 2.88 
312.SS 78.98 

30300.000 101 .26 O.OJ 0.00 79.00 e 98. n 82 56 0.00 B2. 77 245,04 3.68 
24,.99 5 7. 38 

30400. 000 100.00 0.00 0.00 BO.SO a 98., 7 B 4 . 94 0.00 85 .14 229.37 3.57 
253.48 S9 .31 

. 30500.000 114.82 0.00 0.00 82.00 898.17 85.56 86.56 8".58 i 11. 94 9. JS 
193.60 84 .89 

. 30550. 000 54 .83 0.00 0.00 82.20 898.17 87.29 87.29 88. 47 149.53 8.87 
122.23 73 .45 

. 30600.000 102.26 0.00 C.00 82.00 8 98. 1 7 88.87 88.87 90.02 117. 76 11 . 07 
198.70 82. 77 

30700. 000 'j 3 .75 0.00 0.00 83.00 8 98. 11 90.67 0.00 91. 4 3 157.11 12. 7 9 
209.24 .66 

3J8C'c. 000 101.14 0.00 0.00 85. 50 898. JC 91. 58 91. 4 l 92. 9(· 94 . 53 i0.24 
157.56 92.JB 

30900. 000 101 .35 0.00 0.00 86.00 8 98. l" 93.90 0.00 94 . 30 179.89 9. 1 a 
218.07 66. 97 

30950.000 50.00 0.00 0.00 88.00 8 98. 17 93.96 93.90 95.26 108.98 9.54 
139. 62 86 .04 

. 31000. 000 95.84 0.00 0.00 89.0J 8 98. 17 C?S.50 95.50 96. 64 14 8. 04 13 .13 
201.89 73. 82 

31100.000 105.22 0.00 C.00 8 9. SCI 898. l 7 98.05 0.00 98.33 154.81 7 . 8 3 
284. 63 72.19 

31200.000 104. 34 0.00 O.'.iO 96.00 8 98. 1' 98.82 98.58 99.72 89.61 . 7 6 
137,70 94 .88 

31300. 000 99.82 0.00 0.00 99.9, 898. 1 7 102.88 102.86 103. 53 499.99 15.99 
196.67 40. 17 

. 31400.000 90. 18 0.00 0.00 101 56 8 98. 1: 105.03 0.00 105,17 t:'6 85 7. 47 
34 9. 61 9 c. 3 8 

. 31500.000 98. 64 0,00 0.00 102.00 8 98. 1 7 105.6B 105. 68 106.70 228.97 9. ]2 
151.46 S9.36 

. 31600.000 130.04 0.00 0.00 102.50 8 98. 1 7 107.60 0.00 108.46 91,62 '/. 64 
134. 60 93.84 

. 31700.000 102.16 0.00 0.00 106.00 8 98. 17 110.23 110. 23 111. 76 227.63 10.24 
104. 4 5 59.53 

2H6Vl438 



' 

* 

. 

. :1?·~0.000 llO 7C,i :J. JC' C! . o-: 11 ·J. C' J -398. li 

14l a-, ') 5 . 4 4 

31:_:!C..0.0C:O ,22 .Jo C . [iO ,: . 0 J l L:. 00 8;i8 i. 7 

134 .80 6 9. oq 

32'.l<JO.OOC- 114 .38 0.00 J.00 114 1?98. 17 
109. 91 62 .3~ 

. 32050.000 51 .i. 8 0.00 O.OJ 115. OJ 'l 98 17 
L?~ 99 66.55 

Sln-!l--'.ARY PRINTOUT TABLE 150 : FCTJR SEASO!iS 
---------------------------- >IATERSHS:J 3 POST-OE:VSL'.JPMENT 

99-33-01 

Cross- Discharge Computed w.s. Elev W • .3. Elev w.s. Slev 
Se::1:ion t!.o\.-: w. s. D1ff per Di~f pe:- Diff per 
Number Elevation Frof1le Section Know/Comp 

<cfs I (ft MSL) I ft I I ft i (ft.) 

SECNO Q CWSEL DIFWS? Dlf".-iSX DI f"K'.-iS 

--------- ·--------- --------- --------- --------- ---------

30081.000 898. 1 7 71. so O.CJ 0.00 0.00 

30002.000 898.17 7 5. 18 0.00 3.68 0.00 

30100. ooc B 98. I 7 78.68 0.00 3. 50 C .00 

30200. 000 899. 17 80.86 0.' 2. 17 0. 00 

30300. 000 8 98. P 82.56 0.00 1. 70 0 .00 

30400.000 898. 17 8 4 . 94 0 .00 2. 38 (). C:J 

30500. OiJO 898. 17~ 86.56 0 . O'.J . 61 0. 0·) 

30550.0CO 8 98. 1' 87.29 0 .0} 0. C ,1 0. OD 

30600.000 8 98. i7 88.87 0. C.'0 - ~ 8 0.00 

]070~.000 898. 17 90.67 0 .00 -s l 0.00 

308( '.' .000 898. 17 q l SH 0. ,-10 0. 'JC• 0. 00 

3C900 .000 898. 17 9 3. 90 0. (JC) . 32 0 . 00 

30950 .000 998. l-; 93. <?6 C .00 ,J7 .OG 

JlC:O .000 898. 17 9S. S'J 0. C,J 54 0. 00 

3 ll 00. ,100 898. 1 7 98 .cs 0 . (1Q 2. 55 0 00 

31200. 000 898. 17 98. 82 0 .00 o. ;7 0. 00 

31300.000 898. 17 102.88 0. JG .06 8.00 

31400. 000 898. 17 105.03 0.00 2. 16 0. 00 

31S00.000 898. 17 105.68 0.00 J. 65 0. 00 

31600.000 898. 17 107.60 0. o:: ,, 92 0. 00 

31700. iJQO 898. 17 110. 23 0.00 -_fJ 0. 00 

31800. 000 8 98. 17 114 .99 0.00 --;'f 0. 00 

31900. 000 898. 17 11 7. OB 0. (;1J 2.09 0.00 

32000.000 898. 17 118. 91 0.00 .83 0. 00 

]2050.000 898 .17 ~~c, . .is 0.00 .53 0 .00 

] ~ 4 99 1>-1 9 ?- 116. 22 188. 4.J Vi. -:;1 

li7.0S l. 6 .84 118 .26 16~ r. 9.54 

i 19. Jl J..12. 9: :!.20. 47 207 .56 :0.51 

l 2D. 4 5 120.45 121 71 182. 13 9 70 

Wat.er- Channel 
Suri2 :::e F?a-:::h 

Tor Width Length 
1ft) ( ft I 

T,:.PWI D XLCil 
- ---------

4 4 S _·06 0.00 

3~9. 14 129.11 

184 .67 145.41 

l J 4. 04 101.38 

116. 60 101. 26 

122.21 100. O:J 

105.68 114 .82 

72.52 54 . 83 

90. 12 102.26 

90.56 ~3.75 

'~.22 101. 14 

83.02 101. 35 

7 -1. 9 J 50.00 

80. 12 95.84 

l 16. 87 105. 01 
LL 

: J. 94 104 . 3~ 

128.24 99.82 

139.92 9·J. 18 

75. 70 98. 64 

36.06 130.04 

42.JS 102. 16 

6 9. 53 110.70 

S4 .62 122.36 

4 6. 7 2 114. 38 

61. 20 51. 18 

2H6Vl439 



END 

~\:,·.;,:;, S£...c\SON3 
~9-]3-0! 

-----·---------

S2ct1on JQ,]02 r i:rcfile 2or,~.reyance cfiange outside a2c-2pt:2.hle 

Section 3010J, prc-f1le 1, co.-1veyance cnange ou:.side 2c:ce9:._c:ib.:..2 

Ser:tion JC1200, prof1l2 conveyance change outside ucceptable 

Se:::::tio;i 30500, profile l, critical dei'.)th assu.:-~·'::!d. 

Section 30500, pro:ile minimum specific energ\·. 

Sec-~ion 30550, profile 1, critical depth assu.-ned. 

Section 30550, profile 1, minimum speci::'.ic energ_1·. 

Section 30600, p:-ofile 1, critical depth assumed. 

Section 30600, profile l, m1nimwn specific energy. 

Sect.ion 31000, prof1-le 1, critical dept.h assumed. 

Section 31000, profile 1, minimum specific energy. 

Section 31300, profile 1, critical depth assumed. 

Section 31300, profile 1, probable minimum specific energy. 

Section 31300, profile l, 20 trials attempted to balance 1,vater 
elevation. 

Section 31400, profile l, conveyance change outsi.de a::ceptable 

Section 31500, prof~le l, conveyance change outside a::::ceptable 

Section 31600, profile 1, conveyance change outside acceptable 

Section 31700, prof lle l, critical depth assumed. 

Section 31700, profile 1, probable minimum specific energy. 

Section 31700, profile l, 20 trials attempted to balance water 
elevation. 

Section 31800, profile l, critical depth asswnej. 

Seccion 31800, pro tile 1, probable m1nim.1m specific energy. 

Sect.!.OD 31800, profile 1, 20 trials attempted to bal,3nce water 
elevation. 

Section 32050, 9rof1le 1, cr:-i t 1 cal rjP:'t-h 0C::'31Jlll",',J. 

Section 32050, profile l, minimum spec1f1c energy. 

25 Warning and status message isl generated 

OF OUTPUT 

1 3 

9/JO ·2o'J2 

:-3nge. 

ra:--..q-::>. 

rar:ge. 

surface 

range. 

range. 

range. 

surface 

sur f3ce 
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BC:;:.~ :-,lb ::.: r .:.1Jto::::A..1:· :.i::.c-2 !-ir.al ysis •1e:-s1-(::r, 2'~0 ~1 

.?RC ·sc::- .... - " - -.:- F'OCR S.S}\SONS 
P&:-J__:·F::T ~;'~Tr-!2~R : 99-33-01 

BOSS FJ-!S fo:- .2...1..:.t.c :J'..D ( ~r.1 1 

Copyright 0 2000 BOSS Inte~natic~al 
All Right? Reserved 

Version : 2000 

PR·:JGP.1'\1'-! ORIGIN : 

aoss RMS for AutoCAD HEC-2 Analysis uses the standarj 4.6.2 version 
-=-f the U.S. Army •".":orps of Engineers Hydrologic: Snginee:r1ng Center 
-:Ec-2 Program for water-surface profile computations. This HSr:-2 
program ,.,..as :~lea3ed on September 1990, last upCated on .M.ugust 1991. 

QISCLAIMER : 

BOSS RMS for A•JtoCAD is a complex program which re·:;uires engineering 
ex~ertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results ob~ained 
should be carefully examined by an experien2ed professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RMS for AutoCAD 
error free, che program is not and cannot be certified as infallible. 
Therefore, BOSS Internation3l makes no warr3'.ty, either impiicit or 
explicit, as to the correct performance or accuracy of this software. 

!n no event shall BOSS International be liable to anyone for special, 
C8llatera:, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS Tnternational, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
FROJECT NUMBER 
QESCR I PTI ON 
E'IGINEER 
DATE: Of RUN 
TIME Of RUN 

Tl 99-33-01 

tOUR SEASONS 
99-33-01 
WATERSHED 3 POST-DEVELOPMENT s...,J / (' C "'';) 
ROBERT BUTLER 

9/27/2002 
1:17 pm 

T2 tOTJR SEASONS 
T3 WATERSHED 3 POST-DEVELOPMENT 
T4 STARTING ELEVATION AT D'.lWNSTREAM CROSS SECTIO!l 30001 OBTAINED FROM 
T4 POWELLS CREEK WATERSHED STUDY 

JOB PARA!1ETER.S : 

----------------

Jl I CHECK IHQ NHN IDIR STRT METRIC HVINS Q 

484.37 

J2 NPROF I PLOT PRF'\'S XSECV XSECH tN Ai.:.-Dc IBW 

-1 -1 -6 

NC 0. 11 (1.11 0. 105 0. 1 0.3 
Xl 30001 14 1096.27 1766. 59 
GR 80 1000 78 1020.49 76 1040.98 74 

1096. 27 
GR 70 1137.1 72 1350.49 72 1427.39 70 

1766.59 
GR 74 1802. 14 76 1831.84 78 1844.68 80 

Xl 30002 10 1045.18 1473.9 172.88 110.26 12 9. 11 

WSEL ,Q 

71. 5 

CHNIM IT RACE 

1061.67 72 

1713.25 72 

1855.33 
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BOSS RHS for ,L.u tcCAJJ HEC-2 .;.nalys1.:: \!€_:"SlO;i 2n: 2AGE. 
2ROJE:CT TI'?LE FOUR ~V...SONS 
E'RC..JECT lJUMB~R : 99-JJ-c,c S/27/2002 

G~ 82 lJOO BG 101.:;_64 78 102~.74 76 104:.!8 7~ 
1069.61 

GR 74 1425.9 76 1~7].~ 78 l49J. lE 8 .- 1SC4.l7 ~::: 
1518. 16 

NC 0. 11 0.11 0. 105 0. i C. 3 
Xl 30100 14 1050.08 1212.37 167.6 194. 85 145.41 
GR. 88 lL'lh~· 86 100.9.33 84 . ,J l 8. 71 S2 :02:3. 33 80 

1038.95 
GR 78 1050.08 77 1065 77 1170 78 1212.37 80 

1266.62 
GR 82 1311. 7 84 1351.39 B6 1383.92 88 1417.48 

Xl 30200 20 1044.95 1174.08 89.3] 106.59 101.38 
GR 94 1000 92 1006.87 90 1013.71 88 1020.54 86 

1C27.l 
GR 84 1033.61 82 1039.7 BJ 1044. 95 78 1097.44 78 

1136.91 
GR 78 1164.85 78 1168.04 80 11"14 .08 82 1180. 25 84 

1188.77 
GR 86 1205.18 BB 1222.74 90 1237.84 92 1252.5 94 

1268.67 

Xl 30300 23 1060.39 1174.08 86. 77 101 101.26 
GR 98 1000 96 1008 .43 94 1017.04 92 1026 90 

1034.95 
GR 88 1043.86 86 1051.89 84 1C56.07 82 1060.39 80 

1105.96 
GR 80 1131.41 80 1158.57 79 1163 80 1168. 1 82 

1174.08 
GR 84 1180.16 86 1186.03 88 1192. 17 90 1198.14 92 

1204.19 
GR 94 1211. 61 96 1218.44 98 1224. 64 

Xl 30400 20 1057.76 1173.26 90. 12 103.45 100 
GR 100 lITTJO 98 1008.38 96 1016.58 94 1024.92 92 

1033.38 
GR 90 1042.01 88 1049.58 86 105].5 84 1057.76 82 

1153.5 
GR 80.5 1165 82 1169.01 84 1173.26 86 1183.39 88 

1201. 02 
GR 90 1214.37 92 1225.39 94 1237.63 96 1254 .46 98 

1270 

NC 0 .11 0.11 0.04 
Xl 30500 22 1150.19 1169 .08 99. 4 6 107.83 114.82 
GR 102 1000 100 1008. i2 98 1017.34 96 1025.96 94 

1034 .41 
GR 92 1041. 47 90 1045.6 88 1049.66 86 1079.26 84 

1150.19 
GR 82 1159. B 82 1164.l 84 1169.08 86 1174.85 88 

1181.55 
GR 90 1186.44 92 1191.46 q4 11 9, 9~ 9-5 1~02.:;3 JV 

1211.63 
GR 100 1219. 74 10~ 1227. 79 

NC 0. 11 0. 11 0.04 0. l 0.3 
Xl 30550 20 1156.93 1167 .04 54.83 54.83 54.83 
X3 0 84 84 
GR 100 1019.01 98 1027.82 96 1049.03 94 1065. 77 92 

1078.92 
GR 90 1092.43 88 1107.5 86 1137.47 84 1156. 93 82 

1159.49 
GR 8:' 1164 .49 84 1167.04 86 1173.53 88 1179.44 90 

1187. 06 
GR 92 1195.47 94 1203.81 96 1212.13 98 1220.63 100 

1229.23 

Xl 30600 21 1135.22 1184.77 48. 77 48. 77 48.75 
X3 0 86 86 
GR 104 1000 102 1010.16 100 1022. 26 98 1034.82 96 

1048.27 
GR 94 1061. 56 90 1083.22 88 1107.41 86 1135.22 84 

1167. 78 
GR 84 1177.62 86 1184,77 88 1190.46 90 1197.61 92 

1204. 64 
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ac,;s f ~·JS f ::...··: Ai..;toG.I' '.·.G:::-2 .A ... nal /Sis +:r::r.51cn 2,~C;O ;-p._::;.:: 

~~l!JECT iI~l..::: ~;::,~i .;s;se;~;3 
FP.•JJ~,C1' N:s-rn1-:::R 99-23-~'l 9, 2 ~, ::.0:::-2 

GR 94 1212.19 96 ~.=:ls . ~ ;3 1225 . ·=· 2 li}:; 12 J '... 5 ~ l 22 
1239. 9 

:;F. 104 l 24 .5. :'3 

!JC 0.11 0 .11 O.C4 0.1 0 

SC 1. 113 f). 5 365 222 1.2 89.S 
8,L 6 

Xl 30900 29 110~. 23 '143.8 300 30G 3'.JO 
RC: 375.84 106.58 
X2 2 112 
X3 0 Sr2 92 
c~· 12:J 1000 118 1,)05. 93 ll6 lOJ l. 6 114 1017.:3 1' 0 u 

JC•:J.46 
GR 110 1029.:3 108 1034.54 106 1040.47 104 1044.86 :02 

1063.15 
GR 100 )(;4 .23 98 1081.95 96 1086.39 94 1094.57 92 

1100.23 
GR 90 1107.71 90 1134.24 92 1143.8 94 1153. 85 9S 

1164.15 
GR 98 1173.68 lCO 1183.22 102 1!92.75 104 1202.8 106 

1211. 3 
GR 108 1221.62 110 1231. 42 1~2 1240.19 114 1254.62 

NC 0.3 0.5 
QT 789. 64 
Xl 30950 27 1095.55 1138.46 49.9 4 9. 67 47.26 
X3 0 94 94 
GR 114 1000 112 1010.52 110 1014.84 108 1017.56 108 

1030. 87 
,;R 106 1039.69 104 1048.22 102 1056.74 100 1065.26 98 

1C76.86 
GR 96 1087.76 94 1095.55 92 1103.75 91 1106.75 91 

1126.22 
GR 92 1129.22 94 1138.46 96 1147.32 98 1156.12 100 

1165.43 
GR 102 1174."28 104 L33.09 106 1191.89 108 1201.23 110 

1210.87 
GR 112 1219.28 114 1228. 09 

NC 0. 11 0.11 0.04 0. l 0.3 
Xl 31000 21 1089.1 1115.13 39. 2 4 4 4. 12 41. 93 
X3 0 94 94 
GR 110 1000 108 100~ .65 106 1015.31 104 1032.29 102 

1042. 61 
GR 100 1057.29 98 107:. 39 96 1080.7 94 108 9. 1 92 

1098.31 
GR 92 1108.92 94 1115.l] 96 1122.13 98 1129.24 100 

1136.34 
GR 102 1142.95 104 1150.45 105 115 7. n 108 1164.52 110 

1172.07 
GR 112 1179.07 

NC •). 14 0 .14 0. 052 
>~ 1 31100 18 lill.65 1166.51 99.58 122 .89 105. 22 
X3 0 98 98 
GR 112 1000 110 1008.31 108 1016.63 106 1028.56 104 

1041.71 
GR 102 1054.38 100 1079.47 98 1111.65 96 1141. 75 96 

1158. 1 
GR 98 1166.51 100 1176.25 102 1186.36 104 1196.47 106 

1206.68 
GR 108 1217.E9 110 1228.33 112 1238.06 

NC 0.09 0.09 0. DJS 
Xl 31200 16 1130 11 70 97.31 110.31 104.34 
GR 108 1000 106 1012. '1 104 1029.36 102 1057.52 100 

1074.81 
GR 97.4 1130 96 1131 96 1169 97.4 1170 97.4 

1170 
GR 98 11 ·, 3. 87 iOO 1178. 78 '02 1183.89 104 1208.23 106 

122S. 45 
GR 109 l 314. 4 

NC 0. 11 0 .11 0.035 
Xl 31300 23 1214 1216 88.05 102. 34 99.82 
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BCSS :U-:S fa~ : .... u:o:::r..:i hS::::-2 Analysis -:ers1or: 2:JG F.=-.::;t: 

P?.:.j~~C :' 7i': Lt'. fOUR SEASONS 

F~·:.Jc.:,:T f;t]M3S; 09-33-0, 9/ 2: 1 20C~ 

---------

GR 120 1000 118 lQlS.CJ 116 l\.J2S. 02 ~14 lO~S·. 'i Si 

10~; .-, 
GK llJ 1058.87 109 10 ?,.J '" 186 1106.54 10.;. '. 12 5. : l C .:: 

11 o:::. 4 3 
C-? 100.3 i.:::1~ 99.97 1~14 99.97 1216 100.3 1216 iCc 

1269.70 
GR 104 1280.24 106 129C. 48 108 1300.86 llC : J:. ':) . 21 112 

13 31. 91 
GR 114 1346.4 116 1357.85 118 1369.69 

XJ 31400 32 1238 1240 SJ.OB 1:oa. n 9J. 18 

GF. 124 lOOC 122 1012 120 1025.58 118 1038.79 ll6 

i046.56 
GR 114 1054.53 112 1079.Jl 112 1095.44 112 1098. 47 110 

1116. 92 
GR 108 1138.32 106 1160.07 104 1176.68 102 1201.64 101.9 

1238 
GR 101.56 1238 101.56 1240 101.9 1240 102 1259. 79 102 

1278.22 
GR 102 1286.86 104 1300. 87 106 1312.65 108 1322.42 llD 

1332.69 
GR 112 1343.76 ll4 1354.31 116 1365.29 118 1377. 9 120 

1391.38 
GR 122 1409.65 124 1422.62 

NC 0.1 0.1 O.J52 

Xl 31500 28 1226.24 1245.78 67. 63 130.11 98.64 

GR 124 1000 122 1011.51 120 1020.02 118 1030.14 118 

1030. 23 
GR 118 1050.86 116 1075.13 114 1091.34 112 1107. 4 lli) 

ll2 6. 99 
GR 108 1149.48 106 1168 .37 104 1186.48 104 1203 .17 10 4 

122 6. 24 
GR 102 122 7 102 1245 104 12~5.78 106 1247.11 108 

1249.08 
GR llO 1254:-S 112 1260.62 114 1266.43 116 1272.23 118 

1278.12 
GR 120 1283.87 122 1289.6 124 129".l 

Xl 31600 30 ll60.13 1182 .13 110.26 88.09 130. 04 

GR 130 1000 128 1006.34 126 1014.36 124 1025.61 122 

1036.94 
GR 120 1048.12 118 1059.21 116 1070.3 114 1088.2 112 

1107 . 1 Z 
GR 110 1129.23 108 1153.28 106 1156.56 104 1160.13 102.5 

ll61 
GR 102.5 1181.26 104 ll82.13 106 1185.51 108 1191.13 110 

1204.18 
GR 112 1226.33 ll 4 1237.04 116 1243.95 118 1252.25 120 

1260.S2 
GR 122 1269.01 124 1278.61 126 1286.63 128 1293.83 130 

1302. 6 

Xl 31700 30 1157 .01 1176.9 109. 22 72.2 102.16 

GR 134 1000 132 1006.19 130 1012.97 128 1020.19 126 

1036.82 
GR 124 1046.94 122 1056.78 120 1068.46 118 1084.03 116 

1099.69 
GR 114 1120.91 112 1143. 75 110 1153.02 108 1157.01 106 

1157.8 
GR 106 1176 108 1176.9 110 1190.31 112 1224.95 114 

1244 .8 
GR 116 1254 .43 118 1262.18 120 1271.81 122 1280.62 124 

1289.43 
GR 126 1298.28 128 1306.24 130 1312.5 132 1329.95 134 

1337 .45 

Xl 31800 27 1094. 77 1108.88 118.76 51. 8 9 110. 7 

GR 136 1000 134 1007.01 132 1013.67 130 1020.73 128 

1027.78 
GR 126 1034.84 124 1042.38 122 1051. 77 120 1064.58 115.2 

1064.58 
GR 114 1080.84 112 1094. 77 110 1095.49 110 1108.19 112 

1108.88 
GR 114 1124.41 116 1148.55 118 1169.21 120 1187.9 122 

120).8 
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B·:\S.S ?~M.S f ::;:· Auts:"_ .2 ESC-=: I\:)~ l 'JS:.._~ V'2I'Si:):l 2(,C,J ?A~S 

??0'-7::: =: ! ~ 'L'.:, ~· ,.._ .. _, - ss.::. .. ~ }tE; 

PROJ,c.· :· ,-,,1.::..:i;:·R : 9;-JJ-(:~ 9/2'/2-')02 

--------

G?. 124 12~9 . .?3 ;26 1:?J.18 :2s 1=41 .l3 130 12~1.56 132 
~2~1 - '. l 

GR 13~ :210 62 136 1279.S 

Ll 3190] 19 iOS.'3. 77 1J69.22 lJt-.65 64.44 i22.36 
GR 137 lOCIJ !JO l'.Jl5.8J 1:s 1C29.28 127 10<7,56 117.63 

1·)37.56 
GR 116 1048.8 114 1053. 77 112 1054.52 112 1068.72 114 

1069.22 
GR : 16 1087.87 118 1102.06 120 1115.16 122 1127. 63 124 

1142.02 
GR 126 - Sl. 22 128 1151.66 130 1173.88 132 1183.1 

Xl 32000 16 1128.8 1:45.46 107.6 10 9. 11 u 4. 3e 
GR 128 1000 126 1017.87 124 1037 .49 122 1065.18 120 

1090.86 
GR 118 1119. 74 116 1128.8 114. 2 1129.75 114. 2 1144.5 116 

1145.46 
GR 118 J..14 9. 7 J 120 1157.54 122 1110.07 124 1179.21 126 

1186.22 
G' :2a 1193.33 

Xl 32050 23 1189.82 1207.61 5:. 4 9 51. 18 51.5 
GR 140 1000 138 1021.24 136 1032.95 134 1043. 58 132 

1057.06 
GR 130 1069. 95 128 1084.31 12 6 1100.92 124 1115.85 122 

1136.1 
GR 120 1156.75 118 il89.82 116 1195.97 115 1196.72 115 

1204.51 
GR li6 1205.26 118 1207.61 120 1209. 83 122 1225.58 124 

1235.4 
GR 126 1244.94 128 1254 .13 130 1263.17 

STATUS: Analyzi~g profile 1. 

Car.traction Coefficient (C:ffV) 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 30001.000. 

STATUS: (3265) Divided flow. 

Cross Left Channel Right Flow Water Cd ti cal Known 
Section Overt>l:1k Manning Overbank Depth Surfa-::e w. s. w. s. 
Number Manning n Manning Elevation Elevation Elevation 
SECNO Xtl!, XNCH XNR DEPTH CWSEL CRIWS WSELK 

If t I (ft MSL) (ft MSL) (ft MSL) 
--------- --------- --------- --------- --------- --------- --------- ---------
Energy Left Channel P1gnt: Energy Weighted Fric~ion Other 
Gradient Overbank Length Overbank Gradient Velocity Energy Enerov 

L~ngr.n L<?ngth Elevation Head Loss Loss 

SLOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
(ft/ft) (ft) I ft) If t I ift MSL) I ft) (ft) (ft) 
--------- --------- --------- --------- --------- --------- --------- ---------
Cummul- Left Channel Right Bridge Left Right N~.unbe r of 
ative Overbank Area Overbank Deck Bank Bank Balance 
Volume Area Area Area Eievation Elevation Trials 
VOL Al.OB ACH AROB CORAR LTBNK RTBNK ITRI AL 
(acre-ft) (sq ft) {sq ft) (sq ftl I sq ft) ( ft MSL) (ft MSL) 
--------- --------- --------- --------- --------- --------- --------- ---------
Total Left Channel Right Computed Left Right NLL'1'.ber of 
Flow Overbank Flow Over bank w. S. w. s. w. s. Crit Dpth 

flow Flow Top Width Station Station Trials 
Q QLOB QCH Q~OB TOPWD SSTA SN DST IDC 
(cfs) (cfs I l::fsl ( cf s l I ft I (ft) (ft} 
--------- --------- --------- --------- --------- --------- --------- ---------
Flow Left Channel Right Length Cummul. Minimwn Number of 
Travel Overbank Mean Overbank Weighted Surface c. s. Other 
Time Velocity Velocity ·,./e 1 OC.1 t y Manning n Area Elevation Trials 
TIME VLOB VCH VROB WTN TWA ELM IN I CONT 
(hrs) ( ft/s) (ft/s: ! ft/s) (acres) (ft MSL) 

--------- --------- --------- --------- --------- --------- --------- ---------
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BOSS RMS f8r AutoCA.L HEC-2 .o..na}y•s1s ve.::-s1cH1 :.OOO PAGS 

PRC,JC:CT : I":":.£ tOCK S£J.,.SCUS 
PRG...iECT NIJMSE?. : 99-33-01 9/27/2002 

--------

30001. oco 0. 000 ).105 o.co~ 1. 50 71. SC· 0. OC• 

G.0,5432 0 0 0 71. 53 o. o:; o.oc 
C.00 0 333 2 C.00 ··- .00 2.00 

484 0 484 (I 4 ~ 5. 1 1105.48 17 3.26 

0 .J·J 0.00 . 4 5 0 .'DO 0.000 0.0 0.00 

STi>TUS: Analyzi,q cr,~ss-section reach 30022. 000. 

HARN ING: { 3302) Conveyance change is outside of accepta . .:.:,le range. 

Upstream to Downstream Convey:: :Ce Ratio (KRATIO) 

300C2.000 0.000 0 .105 0.000 0.62 74. 62 0.00 

0.044163 172 12 9 110 74.69 0.07 3.15 

o.e3 0 228 0 0.00 76.00 76.00 

4 84 0 4 84 C 378.8 1062.02 1440.81 

0. 02 0. 00 2.12 0.00 0.000 1.2 74.00 

Contraction Coefficient (CCHVJ 

Expansion Coefficient (CErfV) 

STATUS: Analyzing cross-section reach 30100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIOJ 

30100.000 0 .110 0.105 0 .110 1. 4 9 78.49 0.00 

0.017772 167 145 194 78.57 0.08 3.87 

1. 58 0 212 3 0.00 78. 00 78.00 

484 0 481 2 178.3 1047.36 1225.63 

0.03 0. 70 2.26 0.70 0.000 2.2 77.00 

STATUS: Analyzing cross-section reach 30200.000. 

30200.000 0.110 0.105 0.110 2.08 80.08 0.00 

0.013972 89 101 106 BO .16 0.08 1.59 

2.07 0 209 0 0.00 80.00 80.00 

484 0 494 0 129.6 1044. 74 1174.32 

0.05 0.02 2.31 0.02 0.000 2.5 78.00 

STATUS: Analyzing cross-section reach 30300.000. 

30300.000 0.000 0. 105 0.000 2.87 81. 87 0.00 

0.024259 86 101 101 82.00 0. 13 1. 83 

2.51 0 167 0 0.00 82.00 82.00 

484 0 484 0 110.6 1062.08 1173.73 

0.06 0.00 2.89 0.00 0.000 2.8 79.00 

STATUS: Analyzing cross-section reach 30400. 000. 

]{)4()() nnrJ 0. 11 (1 0. lCS C.llD J • IC, 0 4. 2 0 0.0v 

0.023247 90 100 103 8 4 . 38 0.12 2.37 

2.90 0 172 0 0.00 84.00 84.00 

484 0 484 0 117. 4 1057.21 1174.57 

0.07 0.02 2.81 0.52 0.000 3.1 80.50 

STATUS: Analyzing cross-section reach 30500.000. 

STATUS: (33011 The velocity head difference for current and previous 
CLoss-sections exceeded the allowable specified by HVINS. 

30500.000 0. 110 0.040 0. 110 3.59 85.59 85.53 

0.011964 99 114 107 86.45 0.86 1. 85 

3.26 44 53 3 0.00 84. 00 84.00 

484 56 422 4 79.9 1093. 76 1173.67 

0 .07 1 . 27 7. 94 1.22 0.000 3.3 82.00 

Contraction Coefficient (CCHVJ 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 30550.000. 

7,.50 
O.JO 

J 
0 
,J 

0.59 

CJ. 00 
0.01 

4 
0 
0 

0.100 

0.300 

1. 58 

0.00 
0.00 

5 
0 
0 

0.00 
0.00 

4 
0 
0 

0.00 
0.01 

2 
0 
0 

u.uo 
0.00 

4 
0 
0 

0.00 
0.22 

6 
9 
0 

0. 100 

0.300 
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£:::-2 .=...na!ysi.s 
s::.n.s ,!-i.S 

RO:ECT ~.J~EER : 99- 3-01 9'21/20S2 

h·,··..Pl'~lrJ(~: {:lf:8~) ~·J tr~al~ a::.~e:;tp::-2d in C32.3.n::-i.ng ass~_1!ned Y.:ater su:f3.:-<:: 

ele\'a':.i::, (FSEt and comp'..lted wate!:' s:..:.:::-face <2l"::!vation :cw~.=::.L\. 

1,,;A.RNINr3: 13£93) It :s prot,able that critical d-=?:p':.:i has b•~en crc.:ssed. 

1JF.FNING: (J720 1 :ritic:~l depth has been 2sswr:~d. 

30550 .ODO 0.110 0.040 0 .110 4 . 61 86.61 :3 6. 61 0.00 
0 .0!.2:J63 54 S4 54 87. ,9 J.. 19 0.66 0 .10 

J.38 ]~ 41 10 0.00 84.00 84.00 20 
484 65 398 :o 47.0 1128.37 1175.32 11 

0. 07 1 u" • ,L 9. 60 1.91 0.000 3.4 32.00 0 

STATUS: Analyzing cross-section reach 30600.000. 

STATUS: {33~11 The velocitv head difference f::::,r current and previous 
cross-sections exceeded the allowaole specified by HVINS. 

W.l,RNING: 13302: Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Rat!.::> (KAATIOJ 2.85 

30600.0QO 0. 110 0.040 0 .110 3.92 87. 92 0.00 
0.001484 48 48 48 88.06 0. 14 0.16 

3.53 25 154 5 0.00 86.00 86.00 
484 12 4 68 81. 6 1108.57 1190.22 

0.00 
0 .10 

2 
0 
0 0.08 0.50 3. 04 0. 4 9 0.000 3.5 84.00 

Contraction Coefficient (CCHV) 0. 100 

Expansion Coefficient (CEHVJ 0.300 

STATUS: Special culvert analysis t~ing performed. 

Cl"LVERT DESCR! PTION : 

Number of Identical Culverts (CUNOJ 

Culvert Mannings n (CUNV) 0.013 

Culv~rt Entrance Loss Coefficient (ENTLC) 

Pipe Culvert Diameter (ft, RISE) 

Cul•::.!:t Length {ft, CULVLN) 

Culvert. Opening Upstream Invert (ft MSL, ELCH~l 

Culvert Opening Downstream Invert {ft MSL, ELCHO) 

Roadway Length (ft, ROLEN) 

Roadway Weir flow Discharge Coefficient (COFQ) 

Chart - concrete pipe culvert, no beveled ring entrance 

Scale - groove end entrance with headwall 

WARNING: (51401 Normal depth exceeds culvert height. 

WARNING: {5130) Inlet control energy graae line elevation 
too large if inlet controls. 

WARNING: 15135) Outlet control energy grade line elevation 
too large if outlet controls. 

STATUS: Analyzing cross-section reach 30900.000. 

SPECIAL CULVERT INLET CONTROL RESULTS 

Energy Grade Line Elevation for Inlet Control (ft MSL, EGICI 

Energy Grade Line Elevation for Outlet Control (ft HSL, EGOCI 

0.500 

5.00 

222. 00 

8 9. 50 

84.60 

365.00 

3.00 

110.91 ft MSL may be 

101.99 ft HSL may be 

110. 91 

101.99 
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ff).:~:".' ::T~,: 
?h~·EC'T .tJUM=?.":.E -;/2.7/20'J2 

T0p of R~ajway Elev~tion (ft MSL, EI.TRD) 

WAF'.!'·ENG: {3302) Conveya;I.:::e ch2;.nqc: l_S Ju::s1de o!:' a::::ceptable ra.n;e. 

Upstr::a.r:1 :::..:: Oow:1.stream Conveyance Ratio (KRATIOi 

CULVERT PJiALE IS RESlJL TS : 

Inlet Concrol Energy Grade Line Elevation (ft HSL, ECIC) 

Outlet Co~tr8l Energy Grade Line Elevation (ft MSL, EGOCJ 

Water Surface Drop Through Culvert (ft, H4) 

Total Weir Flow (cfs, QWEIR) 

Total Culver:: now (c:fs, QCULV) 

Mean Channel Velocicy (fps, VCHI 

Culvert Opening Area (sq ft, ACULV) 

Top of Roadway Elevation (ft HSL, ELTRD) 

Roadway Weir Length (ft, WEIRLN) 

30900.000 0.110 0.040 0.110 18.58 108.58 0.00 
0.000003 300 300 300 108.58 0.00 22.86 

11.05 532 792 674 0.00 92.00 92.00 
484 55 351 76 191. 5 1032.97 1224.46 

0.31 0. 10 0. 44 0 .11 0.000 4 . 4 90.00 

Contraction Coefficient (CCHV) 

Expansion Coefficient (CEJN} 

STATUS: Analyzing cross-section reach 30950.000. 

30950.000 0 .110 0.040 0 .110 17.58 108.58 0.00 
0.000012 49 47 49 108.59 0.01 0.00 

13 .11 503 716 4 74 0.00 94.00 94.00 
789 101 591 96 187.2 1016. 77 1204.01 

0.33 0.20 0.83 0.20 O.OOG 4. 6 91.00 

Contraction Coefficient (CCHV} 

Expansion Coefficient (CEHV) 

STATUS: Analyzing cross-section reach 31000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio {KR.A.TIO) 

31000.000 0.110 0.040 0.110 16.57 108.S7 0.00 
0. 000027 39 41 44 108.59 0.01 0.00 

14. 59 599 416 374 0.00 94.00 94.00 
789 177 4 98 113 161. 3 1005.44 1166.70 

0.35 0.30 1. 20 0.30 0.000 4. 8 92 .00 

STATUS, Analyzing cross-section reach 31100.000. 

31100. 000 0.14G 0.052 0.140 12.58 108.58 0.00 
0.000035 99 105 122 108.59 0.01 0.00 

18.21 635 651 280 0.00 98.00 98.00 
789 155 571 62 206.5 1014.24 1220. 75 

0.39 0.24 0.88 0.22 0.000 5.2 96.00 

STATUS: Analyzing cross-section reach 31200.000. 

STATUS: (3280) for cross-section 31200.00, ends have been extended 
vertically 0.59 feet in order to calculate the hydraulic 
cross-section properties. 

11 ~. 00 

22. _] 

1:0.91 

101.99 

22.86 

0. 

484. 

0.44 

19.6 

112.00 

0.0 

0.00 
0.00 

0 
0 
0 

0.300 

0.500 

0.00 
0.00 

2 
0 
0 

0.100 

0.300 

0.67 

0.00 
0.00 

0 
0 
0 

0.00 
0.00 

0 
0 
0 
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'?.:...G~ 

S,/":_- '2J'J2 

---------------------- ---------------------

3:. 2-').J J-'.10 ~·. ,J QC 0_035 0 .090 12. ~' ~ 108.5·~ c, JO 
,; _ ,:,c· JO 16 Ql : 04 110 1C8.S9 (: - Ol 0 ')0 

22.27 -)]3 502 466 0. 0') 97 - 40 9;. 4 0 
139 2 .16 455 87 J 14. 4 1000_00 1314 . 4 0 

0. 43 '). 2 7 0.91 0. 19 0.000 5.9 96.00 

STATUS: 1-,alyzing cross-section reach 31300.000. 

WARNING: ( 3302) C.:::inveyan~e cha:ige is outside of acceptable range. 

r)ost:ream to Do·-mstream Convey-:1nce Ratio (KR.Ji.TIO) 

31300.000 0 .110 0.035 0.110 8.62 lCB.59 0.00 
0.000184 88 99 102 108.6J 0.01 0.00 

25.64 687 17 513 C.00 100.30 100_30 
789 422 34 332 224. S 1080.84 1305. 38 

0 _ 4 7 0.62 2.00 0.65 0.000 6.4 99. 97 

STATUS: Analyzing cross-section reach 31400.000. 

31400. 000 0.110 0.035 0.110 7.05 1C8.61 0.00 
0.000361 53 90 128 108.62 0.01 0.02 

27. 79 4-; 7 14 447 0.00 101.90 101.90 
789 380 34 374 193.6 1131. 91 1325.50 

0.50 0.80 2.44 0.84 0.000 6. 0 101.56 

STATUS: Analyzing cross-section reach 31500.000. 

W..-"-.RNING: ! 3302 l Conveyance change is outside of acceptable range. 

Upstream to D0w:1stream Conveyance Ratio (KRATIO) 

3,500.000 Q_ l!JO 0.052 0.100 6.61 108.61 0.00 
0.001258 67 93 130 108. 70 0. 10 C _06 

29.23 280 127 o_oo 104.00 104_00 
789 370 413 108.l 1142.67 1250.81 

0.51 1- 32 3.24 0.70 0.000 7.2 102.00 

STATUS: Analyzing cross-section reach 31600.000. 

WARNING: (3302) Conve1ance change is outside of acceptable range. 

Upstream to Down.s:ream Conveyance Ratio (KRATIOl 

31600.000 Cl. 100 0.052 0.100 6. 13 108.63 0.00 
-J .003595 110 130 es 109 .05 0. 4 2 0.25 

JG.OJ 20 l 3 22 o_ 01-) 104 .00 104 00 
'89 31 7 :: 3 34 49.5 1145.76 119S.21 

0.52 1. 5 4 5. 4 2 1. 53 Q_QQO 7. 4 102.50 

STATUS: Analyzing cross-section reach 31700.000. 

STATUS: ()301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

l. 4 6 

0.0() 
0. •J() 

J 
c, 
0 

0.30 

C 00 
0.00 

0 
0 
0 

0.00 
0.00 

0 
0 
0 

0.54 

0.00 
0.03 

2 
0 
0 

0.59 

0.00 
0.10 

2 
,) 

0 

WARNING: !3685) 20 trials attempted in baiancing assum~d water s:_.:rface 
elevation (WSEL) and computed water surface elevation :cWSELJ. 

WARNING: (36931 It is probable that cri•1cal depth has been crossed_ 

WARNING: (3720) Critical depth has been assumed. 

31700 _ 000 0. 100 0.052 0.100 3. 81 109.81 109.81 0.00 
0. 026222 109 102 72 111 - 3 7 1. 56 0.78 0.34 

30.33 3 74 10 0 .00 108_00 108.00 20 
789 6 758 24 35.f 1153.40 1189.04 14 

0.52 2.09 10.23 2.24 0.000 7. S 106.00 0 

STATUS: Analyzing cross-section reach 31800.000. 

WARNING: (36851 20 trials a:tempted in balancsng assumed water surface 
elevation (WSELJ and computed water surface elevation (CWSEL). 
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aOSS RMS fo~ A toc:i._:::i HEC-'2 !>J"1:3.lys1s version =:.JOO 
fJ?('.JECT TI: -f~ FOUR ss.u.sm~s 
?RGJEC: NJME R : 9~-33-i~: 

\'iARN:i.NG: (36931 It 1s p!:'obable that critical oepth has been cr:>ssec. 

WARHI~G: (3720.1 C-r-icical dept.h has been assurr;ed. 

31900. 000 0. 100 8. OS2 0. 100 4. 7 2 114. 72 
0.013175 118 110 51 115.92 1.20 

30.57 27 ES 29 0.00 112.DO 
739 74 633 81 62.0 1071.07 

0.52 2.69 9.72 2.7~ 0.000 7.6 

STATUS: Analyscng cross-secction reach 31900.000. 

31900.000 0.100 0.052 0.100 4.87 116. 87 
0.015353 136 122 64 117. 93 1.06 

30.88 11 n 37 0.00 114. 00 
789 27 662 99 51. 2 1042.Bi. 

0.53 2.31 8.95 2.66 0.000 7. 7 

STATUS: Analyzinq cross-section reach 32000.000. 

3200C.OOO 0.100 0. 052 0.100 4 . 41 118.El 
0.020889 107 114 109 120.07 1. 4 6 

31.16 17 11 7 0.00 116. 00 
789 45 724 19 41. 3 1110.86 

0.53 2.61 10.09 2.59 0.000 7.8 

STATUS: Analyzing cross-section reach 32050.000. 

llL 72 
2.39 

112. 00 
li32.l2 
liO. QC 

o.o.:, 
1. 99 

114. 00 
1094.04 

112.00 

118. 55 
2.02 

116.00 
1152.13 

114.20 

0. 0-1 
2: 
14 

0 

0.0J 
0.01 

.J 

0 

0.00 
0.1? 

4 

11 
J 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-sectio:1. 

WARNING: (3720) Critical depth has been assumed. 

32050.000 0 .100 0. 052 0.100 5 .15 120.15 120. 15 0.00 
0.018967 51 51 51 121.39 1. 24 1. 02 0.02 

31. 2 9 38 73 2 0.00 118. 00 118. 00 2 
789 85 699 55.9 1155 .11 1211.03 11 

0.53 2.24 9. 4 6 1. 78 0.000 7.9 115.00 0 

SPECIAL NOTE 
--------------

An asterisk (*) to the left of the cross-section number indi~ates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

SUMMARY PRINTOUT TABLE 150 : FOUR SEASONS 
---------------------------- WATERSHED 3 POST-DEVELOPMENT 

99-33-01 

Cross- Channel Top of Max. Low Minimum Discha:-ge 
Cross- Index Q 

Sect.iof1 r\t;;:c1Ch r...vud....:-a'i ~!l.::;:-j c. s. Flow 
Section (0. 01 . 

Number Length Elevation Elevation Elevation. 
Area Convey.) 

( ft) (ft MSL) (ft MSL) I ft MSLI I cfs) 
(sq ft) 

SECNO XLCH ELTRD ELLC ELM IN Q 
ARE:A . OlK 

--------- --------- --------- --------- --------- ---------
------- ---------

30001.GGO 0.00 0.00 0.00 70.00 484.31 
333.80 38.99 

. 30002.000 129.11 0.00 0.00 74.00 484 .37 
228.28 23.0S 

. 30100.000 145. 41 0.00 0.00 77.00 4 8 4 . 37 
216.90 36.33 

30200.000 101.38 0.00 0.00 78.00 484. 3, 
209.87 40.98 

Computed Critical 

\-J. s. w. s. 

Elevacion Elevation 

If t MSL) If t MSLI 

CWSEL CRIWS 

--------- ---------

71. 50 0.00 

74. 62 0.00 

78.49 0.00 

80.08 0.00 

10 

Energy Energy Channel 

Gradient Gradient Mean Flow 

Elevation Slope Velocity 

1ft MSL) . 10,000 I ft/sl 

EG lOK*S VCH 

--------- --------- ---------

71. 53 154. 32 1.45 

7 4. 69 441.63 2. 12 

78. 57 177.72 2.26 

80.16 139. 7 2 2.31 
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8'.JSS Ri•:5 f-:; !: A•J::::._:_r.c fic'.·:-2 J.J~~lys_-:_s ve:.s1:;n 2 J<J::• FAGS 

1?:\C'~!E·::'1 TlTLS FOUR _-~.o~oi·'S 

FROJE, :, Hn:srn : :P-3: -o: 9/27/2G02 

30300. OOC· l O L 26 :J. C•0 0.00 : r;:. D·J 'i q ~-.:? 1 3~.51 0.00 82. •JJ 2 4 2. ', 9 2.8? 
167.33 J l. 10 

JCl40J.OOC ! )) J;c, 0.00 G.00 SC:. SU 484.~- 8 4. 2 6 o.co 3 4 . 38 2]2.~7 2. 8:i.. 
~

0 2.BO 31. r 

JCOS·JO. oo,J 'i2 0.00 O.OC ?2.0C' ~84.37 85.59 BS.SJ 8 6. 4 S ~ l 9. 64 7. 94 
lOl .. 30 44.2e 

30.~:SO. 000 5.:1. 83 O.OQ 0.00 82.00 484. 37 86. 61 86. 61 8 7. 7 9 120.63 9.60 
8 6. 4 8 4 4. 10 

30600 .000 48 .75 0.00 0.00 84.00 ~84 .37 87.92 0.00 88.06 14. 8 4 3 _ Q4 
18 c. 10 12S. -,:._ 

. 3090.J.OOO 300.00 112. 00 0.00 90.00 789. 64 103.58 0.00 108.58 0.03 0. 44 
1993.80 2782.52 

30950.000 47.26 0.00 0.'JO 91. 00 789. 64 108.58 0.00 108.59 0.12 0.83 
1694.40 2293.05 

. 31000 .000 41. 93 0.00 0.00 92.00 789.64 108.51 0.00 108.59 0.27 1.20 
1389.41 1531.86 

31100.000 105. 22 0.00 0.00 96.00 789.64 108.58 0.00 108.59 0.35 0.88 
1567.72 1333. 05 

. 31200.000 104.34 0.00 0.00 96 .00 789.64 108.59 0.00 108.59 0.16 0.91 
1882.80 1948 .05 

. 31300.000 99.82 0.00 0.00 99. 97 789.64 108.59 0.00 108.60 1.84 2.00 
1218.09 582.51 

31400.000 90.18 0.00 0.00 101.56 7 8 9. 6~ 108. 61 0.00 108.62 3.61 2.44 
939.66 415. 53 

. 31500.000 98. 64 0.00 0.00 102.00 789.64 108.61 0.00 108. 70 12.58 3.24 
416. 78 222. 60 

31600.000 130. 04 0.00 0.00 102.50 789.64 108.63 0.00 109.05 35.95 5.42 
176.76 131.70 

* 31 7()0 .000 1C2.16 0.00 0.00 106.00 789.64 109.81 109.81 111.37 2 62. 22 10.23 
88.37 4 8. 7 6 

. 31800 000 110. 70 0.00 0.00 110.00 789. 64 114 . 7 2 114.72 115. 92 191.75 9. 72 
J 22. 59 5' .02 

31900.000 122. 36 0.00 0.00 112. 00 78q h,! !.1.. E. 3; 0.Uu 117. 93 153.53 8.95 
171 d l p 

~ 

32000. 000 114 . 38 0.00 0.00 114.20 7 8 9. 64 118.61 118. 55 120.07 208.89 10.09 
96. 84 54 .63 

. 32050.000 51.50 0.00 0.00 115.00 789.64 120.15 120.15 121.39 189.67 9 .4 6 
IH .82 57. 34 

SfJMMAR'i PRINTOfJT TABLE 150 : FOfJR SEASONS 
---------------------------- WATERSHED 3 POST-DEVELOPMENT 

99-33-01 

Cress- Discharge Computed w.s. Elev w.s. El<>v w.s. Elev h'a ter Channel 
Section Flow w. s. Diff per Diff per Di ff per Surface Reach 
Number Elevation Profile Section Kno;...r/Comp Top Width Length 

(cfs) ( ft MSLI (ft) (ft I ( ft I (ft) (ft) 
SEC NO Q CWSEL DIFWSP DIFWSX DI FKWS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- --------- ---------
3000 l. 000 484.37 71. SQ 0.00 0.00 0.00 445.06 0.00 

30002.000 484.37 74. 62 0.00 3.12 0 .00 378.78 129. 11 

30100.000 484 .37 78. 4 9 0.00 . 87 0 . 00 178.27 14 5. 41 

30200.000 484 .37 80.08 0.00 .59 0 .00 129.58 101.38 
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BOSS RMS for AutoC..ZU; HEC~2 A...ri::'l',515 versi..-:r. 2().:::0 
?ROJECT T:TLC: FOUR SSi-. .SOU-~ 
PRJ,TSCT NUMBER : 9,-33-01 9/L""!/2C::2 

30300.000 464.37 3 l.. 8 7 0.00 ' . e .J O.OJ 11 Q. 6~ 

30400.000 48L 37 84.2E C.00 :.38 O.OJ 117.36 

30500.00CI 4B4.37 0.00 :_. 33 0.00 7 9. 91 

• 30550.000 484.3~ 8 6. ( ~ a.on 1.02 0.00 4 6. 95 

• 30600.000 484.37 87. 92 0.0J 1. 31 0.00 8 l. 65 

• 30900.000 789.64 108.58 0.00 20.66 0.00 191.49 

30950.000 789.64 !OB.SB 0.00 0.00 0.00 187.24 

• 31000.000 789.64 108.57 0.00 O.OJ 0.00 16l.26 

31100.000 78 9. 64 108.58 0.00 0.01 J.00 206.52 

• 31200.000 789.64 108.59 0.00 0.00 0.00 314 .40 

• jiJ00.000 789.64 108.59 0.00 0.00 0.00 224.54 

31400.000 799.64 108.61 0.00 0.02 0.00 193.58 

• 31500.000 799.64 108.61 0.00 0.00 0.00 108.14 

• 31600.000 789.64 108.63 0.00 0.02 0.00 4 9. 4 6 

• 31700.000 789.64 109.81 0.00 1.19 0.00 35.64 

• 31800.000 799.64 114.72 0.00 4. 91 0.00 62.05 

31900.000 789. 64 116.87 0.00 2. 15 0.00 51.23 

32000.000 789.64 118. 61 0.00 l. 75 0.00 41.28 

• 32050.000 799.64 120. 15 0.00 1. 54 0.00 55.86 

SUMMARY OF WARNING AND STATUS MESSAGES : 

Section 30002, profile 1, conveyance change outside acceptable range. 

Section 30100, profile 1, conveyance change o~tside acceptable range. 

Section 30550, profile l, critical depth assumed. 

Section 30550, profile 1, probable minimum specific energy. 

Section 30550, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 10600, profile l; 

Section 30900, profile 1, conveyance change outside acceptable range. 

Section 31000, profile l, conveyance change outside acceptable range. 

Section 31200, profile l, conveyance change outside acceptable range. 

Section 31300, profile 1, conveyance change outside acceptable range. 

Section 31500, profile 1, conveyance change outside acceptable range. 

Section 31600, profile 1, conveyance change outside acceptable range. 

Section 31700, profile 1, critical depth assumed. 

Section 31700, profile 1, probable minimum specific energy. 

Section 31700, profile 1, 20 trials attempted to balance water surface 
elevation_ 

Section 31800, profile 1, critical depth assumed. 

Section 31800, profile 1, probable minimum specific energy. 

lCi0.00 

11LB2 

54. 83 

48. 75 

300.00 

47.2S 

41.' 

lOS.22 

104.34 

99.82 

90.18 

98. 64 

130. 04 

102.16 

110. 70 

122.36 

114.38 

51. 50 

i2 

2H6V1452 



Se:t10n 31Bl:-:o, profile ~. 20 tria!.s a:.::_eD;:ited tc c~:.2o;;::<:: w3ter s'J.rfac:e 
elt.V'3tl:J!"":. 

Secti'.Jz'! 32 1)50, p:-ofi.i..e critical dept~ assumed. 

20 War~irig and status message{s! g~nerated 

2ND OF OU!?UT 

13 
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BOSS RiverCl>.D HEC-2 Analysis version 4. 0 
r?RC ::::CT TITLE FOUR SEASONS IN HI.ST. VA. - FLOODPL.n..rr s 
PRCu t~CT NUMBER : 3 9 - :CC· 3 - 0 l 

====-===---------==--------
BOSS RivcrCAD (tmJ 

Copyright (C) 1999 BOSS Incernational 
All Rights Reserved 

Version 
Serial Number 

4.0 
10120 

Licensed to BOSS International 

PROGRAM ORIGIN: 

. 5 / (i 9 /: 0 0 O 

BOSS RiverCAD HEC-2 Analysis is an enhanced version of the U.S. 
Army Corps of Engineers Hydrologic Engineering Center HEC-2 program 
for water-surface profile computations. Program based upon the September 
1990 version, updated on August 1991: 

.JISCLAIMER : 

BOSS RiverCAD is a complex program which requires engineering 
expertise to use correctly. BOSS International assumes absolutely no 
responsibility for the correct use of this program. All results obtained 
should be carefully examined ~y an experienced professional engineer to 
determine if they are reasonable and accurate. 

Although BOSS International has endeavored to make BOSS RiverCAD 
error free, the program is not and cannot be certified as infallible. 
Therefore, BOSS International makes no warranty, either implicit or 
explicit, as to the correcc perforrnance or acc~:::-acy of this software. 

In no event shall BOSS International be liable to anyone for special, 
collateral, incidental, or consequential damages in connection with or 
arising out of purchase or use of this software. Thesole and exclusive 
liability to BOSS International, regardless of the form of action, shall 
not exceed the purchase price of this software. 

PROJECT DESCRIPTION : 

PROJECT TITLE 
PROJECT NUMBER 
DESCRIPTION 
ENGINEER 
DATE OF RUN 
TIME OF RUN 

FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
99-33-01 
WATERSHED 4 POST-DEVELOPMENT 
TIM EVERLY 

5/09/2000 
9:37 am 
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BOSS :R.i verCAiJ HEC<) l'<..T:2 l.ysis version 4. C PA.C:S 
PF(()J EC''i' TJ '.rt.:E : FC)U?. SE.,~~SC;!'T:S ~tr Hrsr-r" ~,IA.. - ~FT..,OODI>LtA.ItJ s 
PROJECT NUMBER : 9 9 - 3 3 - 01 5/09/2000 

----·----· 

Tl 99-33-01 
T2 FOUR SEASONS IN HIST. \\A.. - FLOODPLAIN STUDY 
TJ WA.TEP.SHED 4 POST-DEVELJPMENT 
T4 FLOW REDUCTION AT CROSS SECTION 40100 TO ACCOUNT FOR RUNOFF FROM 
T4 WATERSHED 1 
T4 DAI'-1 CROSS SECTION 1,10DELED AT 43100 

JOB PARAMETERS : 

----------------

Jl I CHECK INQ NI.NV IDIR STRT METRIC HVINS Q 

-10 2 905.31 

J2 NPROF I PLOT PRFVS XSECV XSECH FN AL LDC IBW 

-1 -1 -6 

STATUS: Analyzing profile:. 

Contraction Coefficient (CCHV} 0.100 

Expansion Coefficient (CEHV) 0.300 

STATUS: Analyzing cross-section reach 400Cl.OOO. 



BOSS RiverC11.D HEC-2 ll...nalysis version 4.0 l?AGE 
PROJECT TITLE FOUR SEASONS IN HIST. !A. - :FLOODPLAIN S 
PROJcCT J.\T\Jl'vfE~.:R : S 9- 3 3 - 01 

Crosf 
Sec ti.on 
Number 
SECNO 

Energy 
Gradient 

SLOPE 
(ft/ft) 

Cummul
ative 
Volume 
VOL 
(acre-ft) 

Total 
Flow 

J 
'~fs) 
LV-------
low 

fravel 
Time 
rIME 
(hrs) 

10001.000 
Cl.015784 

0.00 
905 

0.00 

Le:::.t 
Over bank 
Manning 
XNL 

Left 
Over bank 
Length 
XLOBL 
(ft) 

Left 
Over bank 
Area 
ALOB 
( sq ft) 

Left 
Over bank 
Flow 
QLOB 
(cfs) 

Left 
Over bank 
Velocity 
VLOB 
(ft/s) 

0.110 
0 

27 
63 

2.28 

Channel 
Manning 
n 
XNCH 

Channel 
Length 

XLCH 
(ft) 

Channel 
Area 

ACH 
(sq ft) 

Channel 
Flow 

QCH 
(cfs) 

Channel 
Mean 
Velocity 
VCH 
(ft/s) 

0.040 
0 

32 
317 

9.77 

5/09/200 

--------- ---·-------·---

Right 
Over bank 
Manning 
XNR 

Right 
Over bank 
Length 
XLOBR 
(ft) 

Right 
Over bank 
Area 
AROB 
( sq ft) 

Right 
Over bank 
Flow 
QROB 
(cfs) 

Right 
Over bank 
Velocity 
VROB 
(ft/s) 

0.110 
0 

220 
524 

2.38 

Flow 
Depth 

Water 
Surface 

Critical Known 
w. s. w. s. 

Elevation Elevation Elevatio 
DEPTH 
(ft) 

CWSEL CRIWS WSELK 
(ft MSL) (ft MSL) (ft MSL) 

Energy 
Gradient 
Elevation 
EG 
(ft MSL) 

Bridge 
Deck 
Area 
CORAR 
(sq ft) 

Computed 
W. S. 
Top Width 
TOPWD 
(ft) 

Weighted 
Velocity 
Head 
HV 
(ft) 

Left 
Bank 
Elevation 
LTBNK 
( ft MSL) 

Left 
w. s. 
Station 
SSTA 
(ft) 

Length Curnmul. 
Weighted Surface 
Manning n Area 
WTN TWA 

3.69 
93.27 

0.00 
168.1 
0.000 

(acres) 

92.69 
0.58 

90.00 
1018.35 

0.0 

Friction 
Energy 
Loss 
HL 
(ft) 

Right 
Bank 
Elevation 
RTBNK 
(ft MSL) 

Right 
W. S. 
Station 
END ST 
(ft) 

Minimum 
C. S. 

Other 
Energy 
Loss 
OLOSS 
(ft) 

Number oJ 
Balance 
Trials 
I TRIAL 

Number of 
Crit Dptt 
Trials 
IDC 

Number of 
Other 

Elevation Trials 
ELM IN I CONT 
( ft MSL) 

0.00 
0.00 

90.00 
1186.40 

89.00 

92.69 
0.00 

0 
0 
0 

STATUS: Analyzing cross-section reach 40002.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 
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PJ\GE 

P?..C.\JECT N1"1MBER : 99-33-01 5/09/2000 

---- ---------------

ST!,.TUS: {3470) Encroachment: comp·c.1tation i:iformaticJn follo<.cs: 

ECNO 
LOPE 
JL 

IME 

XNL 

Left Encroachment Station (ft, STENCL) 
Right E~croachment Station (ft, STENCR) 
E:icroachment Method {TYPE) 
Width or Percent Target 
Left Encroachment Elevation (ft, ELENCL) 
Right Encro,<::hment Elevation (ft, ELENCR) 

XNCH X.NR DEPTH CWSEL 
XLOBL XLCH XLOBR EG HV 
ALOB ACH AROB CORAR LTBNK 
QLOB QCH QROB TOPWD SSTA 
VLOB VCH VROB WTN TWA 

-------- --------- --------- --------- --------- ---------

)002.000 0.000 0.040 0.000 5.61 95.69 
) . 031643 55 65 173 98.50 2.80 

0.53 0 67 0 0.00 102.00 
905 0 905 0 12.0 1026.22 

0.00 0.00 13.44 0.00 0.000 0.3 

STATUS: Special culvert analysis being performed. 

LVERT DESCRIPTION : 

~Jumber of Identical Culverts (CUNO) 

Culvert Mannings n (CUNV) 

Culvert Entrance Loss Coefficient (ENTLC) 

Box Culvert Height (ft, RISE) 

Box Culvert Opening Width {ft, SPAN) 

Culvert Length (ft, CULVLN) 

Culvert Opening Upstream Invert {ft MSL, ELCHU) 

Culvert Opening Downstream Invert (ft MSL, ELCHD) 

Roadway Length {ft, RDLEN) 

Roadway Weir Flow Discharge Coefficient (COFQ) 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

95.69 
2.09 

102.00 

1026.22 
1038.22 

1 
12.000 
102.00 
102.00 

WSELK 
OLOSS 
I TRIAL 
IDC 
I CONT 
---------

0.00 
0.67 

20 
103 8. 22 - 11 

90.08 0 

2 

0.015 

0.300 

6.00 

6.00 

463.90 

95.19 

90.08 

20.00 

2.50 

Chart # 8 - box culvert with flared wingwalls, no inlet top edge bevel 

Scale# l wingwalls flared 30 to 75 degrees 

2H6Vl457 



BOSS RiverCAD HEC-2 "'"n:sdysis ve,·sion 4. () 
FROJEC7 ':;:IT' :s FOUR SEASOHS i;J HIST. V-"i,. - FT '•ODP::.,}UN S 
FROJECT Nm~~ER: 99-33-01 

-------·--------------------- ·--------··--·-···-·· 

:ection 44900, pro4':ile 1, conveyance change outside ac:''tj<r·t-7.t,1,? range. 

Section 45:00, profile 1, conveyance change outside accepta.l::.:J..e range. 

Section 454,00, profile 1, c:ir.veyance change outside acceptable range. 

Section 45500, profile 1, conveyance change outside ace:E:ptable range. 

61 Warning and status message(s) generated 

2ND OF OUTPUT 

2H6VI458 



1?R·:)!J£C1' Tir'T i..J.:: 
PROJECT NUi,,!BER 

Section 42600, 

Section 42800, 

Section 42800, 

Section 42900, 

Section 42900, 

Section 43050, 

Section 43050, 

FOCR .SEASONS IN H- S l'. VI-\. - FLCODPI.,J,.Ili ~~ 

9:3-33-Gl 
... --~---

i:·rofile 1, rili.r:imum specific 2::~1ergy. 

profile 1, critical depth assumed. 

profile 1, minimum specific energy. 

profile 1, critical depth assumed. 

profile 1, minimum specific energy. 

profile 1, critical depth assumed. 

profile 1, probable minimum specific energy. 

5/09/2 

Section 43050, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 43100, profile 1, conveyance change outside acceptable range. 

Section 43200, profile 1, conveyance change outside acceptable range. 

Section 43300, profile l, conveyance change outside acceptable range. 

Section 43500, profile l, conveyance change outside acceptable range. 

Section 43600, profile 1, conveyance change outside acceptable range. 

Section 43700, profile , critical depth assumed. .L I 

Section 43700, profile 1, probable minimum specific energy. 

Section 43700, profile l, 20 trials attempted to balance water surface 
elevation. 

Section 43800, profile 1, conveyance change ouLside acceptable range. 

Section 44000, profile 1, conveyance change outside acceptable range. 

Section 44100, profile 1, conveyance change outside acceptable range. 

Section 44700, profile 1, conveyance change outside acceptable range. 

Section 44800, profile l, critical depth assumed. 

Section 44800, profile 1, probable minimum specific energy. 

Section 44800, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 44800, profile l, slope too steep. 
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:OSS RiverC.A.D HEC-2 Analysis vers :-m 4. 0 Pt .. GE 2 0 
?OUR. S2ASON3 IN HIS1'. VA. - FLOODPLAIN S 

PROJC:CT ,,TOYtBER : S 9 - 3 3 - 0 l 5/09/2000 

-·---------· -----------------

3 f3 ~- :)ischa_9e t.:01r1pute· .. :.t W.S. Elev w.s. Elev w.s. :Slev Water Chann~l 
Sect:Lon Flow p c1 Diff per Diff per Diff per Surface Reach '. ,.., . 
Nu:-aber Elevation Profile Section Know/Comp Top Width Length 

(cfs) (ft: M:SL) (ft:) (ft) (ft) \ft) (ft) 
SECND Q CWSEL DIFWSP DIFWSX DIFi\.'WS TOPWID XLCH 
--------- --------- --------- --------- --------- --------- ----··------ - - - ·- - - - -

44500.000 437.00 179.56 0.00 2 -, -, 
.. .j _, 0.00 133.65 144.2 

44600.000 437.00 181.30 0.00 1. 74 0.00 78.81 102.6 

44700.000 437.00 182.42 0.00 1.13 0.00 126.79 116.3 

44800.000 437.00 183.78 0.00 1. 35 0.00 89.74 92.4 

44900.000 437.00 186.47 0.00 2.69 0.00 160.04 105.0 

45000.000 437.00 187.99 0.00 1. 53 0.00 87.32 106.9 

45100.000 437.00 190.79 0.00 2.80 - 0.00 76.88 103.9 

45200.000 437.00 192.73 0.00 1. 94 0.00 78.21 108.2 

45300.000 437.00 194.61 0.00 1. 89 0.00 95.06 93.5 

4~ ) .000 437.00 197.30 0.00 2.69 0.00 62.58 109.7 

45:,vO.OOO 437.00 200.20 0.00 2.90 0.00 64.75 115.3 

45600.000 437.00 201.65 0.00 1. 45 0.00 72.55 103.5 

1MARY OF WARNING AND STATUS MESSAGES : 

Section 40002, profile 1, critical depth assumed. 

Section 40002, profile l, probable minimum specific energy .. 

Section 40002, profile 1, 20 trials attempted to balance water surface 
elevation. 

Section 40003, profile 1, conveyance change outside acceptable range. 

Section 40004, profile 1, conveyance change outside acceptable range. 

Section 40100, profile 1, conveyance change outside acceptable range. 

Section 40200, profile 1, conveyance change outside acceptable range. 

Section 40300, profile l, conveyance change outside acceptable range. 
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£:.:.,:_LS[~ j;~ __ i .... ~·r::!_-., -;' _D 111::.:'-· 2 _I;.i-1a~'~~(Fi.i G -_,.~!::·~a:L·~-~.1 4. C 
pr·:.-\JF~c.~·r 'I_LrrrJ-:- : F~"',I}R. SE)\.:SJ![S ~".I·J !-!j_3~ra ~.Jl-. .. ~~ .t•. )Gf':C1AJ~T s 

Cross·· 
Section 
Number 

SECNO 

* 42500.000 

* 42600.000 

42700.000 

* 42800.000 

1,: 42900.000 

43000.000 

* 43050.000 

.. 43100.000 

~ 43200.000 

43201.000 

~ 43300.000 

43400.000 

43500.000 

* 43600.000 

43700.000 

* 43800.000 

43900.000 

44000.000 

* 44100.000 

44200.000 

44300.000 

44400.000 

5/09/' (i 

:C~scharge 
Flow 

C'.om~·Uted H.S. Elev 
Dif£ :r:,2r 
Profile 
(ft) 
DIFWSP 

W. f.;. EJ.e1r ~'l ~SO EJe\r 
Diff per Diff per 

w~ter Channel 
w. s. Stt.:f ace Reach 
El<:>vation 
( ft MSL) 

CW3EL 

Sec:.:.ion K..'10•,;/Comp Top Width Length 
(cfs) 

Q 
(ft) (ft) (ft) (ft) 
DIFWSX DIFKWS TOPWID XLCH 

488.80 143.19 0.00 1.62 0.00 148.23 127.7 

488.80 145.20 0.00 2.01 0.00 140.58 99.8 

488.80 146.73 0.00 1.53 0.00 128.03 108.3 

488.80 148.51 0.00 1.78 0.00 110.33 130.9 

488.80 150.16 0.00 1.66 0.00 133.87 116.9 

488.80 151.77 0.00 1.61 0.00 134.71 108.2 

488.80 153.39 0.00 1.62 0.00 114.45 38.8 

377.96 154.23 0.00 0.83 0.00 110.28 54.3 

377.96 163.55 0.00 9.32 0.00 318.73 

437.00 163.94 0.00 0.39 0.00 326.04 35. 

437.00 163.94 0.00 0.00 0.00 259.03 76.3 

437.00 163.95 0.00 0.01 0.00 176.24 133.2 

437.00 163.96 0.00 0.01 0.00 185.40 209.0 

437.00 164.01 0.00 0.05 0.00 146.77 96.4 

437.00 165.42 0.00 1.41 0.00 60.24 153.4 

437.00 168.59 0.00 3.17 0.00 108.07 126.6 

437.00 169.68 0.00 1.09 0.00 102.40 124.0 

437.00 170.96 0.00 1.29 0.00 121.31 113.8 

437.00 172.70 0.00 1.74 0.00 125.08 117.7 

437.00 173.84 0.00 1.14 0.00 125.49 101.0 

437.00 175.31 0.00 1.47 0.00 123.42 102.3 

437.00 177.23 0.00 1.92 0.00 105.26 107.3 

2H6V1461 
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2<)SS .--zi VerC.AD EEC- '2 Analys ,-:, Vt:.rsion 4. 0 _ Pl\GL 
PROJECT TITLE FOF1~ SEA.SONS IN EI.ST. VA. - FIOODPT,AIN S 
PR.CJ ECT NUivffi ER : 9 9 - 3 3 - n l 5/(3/200(, 

------------------·--·-
>SS-

0-.:ctiOL 
Number 

SECNO 

Discharge Computed 
Flow W. S. 

(cfs) 
Q 

Elevation 
(ft. MSL) 
CWSEL 

W. S. Elev i .. S. Elev 
Diff p~r 
Profile 
(ft) 

DIFWSP 

Diff per 
C .._ • ~,ec .... 1on 
(ft) 
DIFWSX 

~;. S. ELv 
Diff per 
Know/Comp 
(ft) 

DJ?KW'S 

Water 
Surface. 
Top Widt.h 
(ft) 
TOPWID 

Char.:.:1<;:l 
R:.-ach 
I..1engt.i1. 
(ft) 
XLCH 

* 40300.000 488.80 106.34 0.00 0.09 0.00 138.63 120.4 

* 40400.000 488.80 108.00 0.00 1.66 0.00 173.03 107.6 

* 40500.000 488.80 109.48 0.00 1.48 0.00 150.29 106.9 

40600.000 488.80 110.69 0.00 1.20 0.00 110.76 136.6 

40700.000 488.80 112.01 0.00 1.33 0.00 131.60 102.6 

40800.000 488.80 113.15 0.00 1.13 0.00 118.87 117.7 

* 40~00.000 488.80 114.39 0.00 1.24 0.00 118.83 145.7 

41000.000 488.80 116.72 0.00 2.33 0.00 148.78 203.1 

41100.000 488.80 118.96 0.00 2.24 0.00 93.58 96.1 

* '00.000 488.80 121.35 0.00 2.39 0.00 14 7. 04 128.1 

300.000 488.80 122.38 0.00 1. 03 0.00 140.66 116.7 

*' 41400.000 488.80 123.48 0.00 1.10 0.00 128.32 156_9 

"41500.000 488.80 126.35 0.00 0.00 99.97 125.6 

* 41600.000 488.80 128.27 0.00 1. 92 0.00 78.90 190.0 

41700.000 488.80 130.39 0.00 2.12 0.00 148.30 167.2 

, 41800.000 488.80 131.93 0.00 1.54 0.00 186.17 145.1 

~ 41900.000 488.80 133.59 0.00 1. 66 0.00 134.46 182.8 

' 42000. 000 488.80 135.25 0.00 1.66 0.00 138.18 218.3 

* 42100.000 488.80 137.45 0.00 2.19 0.00 129.05 99.5 

42200.000 488.80 139.46 0.00 2.01 0.00 138.21 160.3 

"42300.000 488.80 140.82 0.00 1.36 0.00 128.25 162.3 

42400.000 488.80 141.58 0.00 0.76 0.00 147.60 110.6 
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.2;\)SS Ri\.r~:c_·CJW !{E.J~-2 J\.r.tt1l~/Sis ~ve.rBion. 4 .. {) 
PEO,:u::,.:T TITLE FC}UR SEASONS IN HIST. \A. - FLOODPLAIN S 
PRO,JFCT NUfvIBER : 9 9 - 3 3 - 01 C /f'\ a I 

_. I •.J-" I 

Crc,ss
Sect.jo,· 
Number 

SECJ:•~) 

Channel 
Reach 
Length 
(ft) 

XLCH 

Top of Max. Low 
Roadwa} :hord 
Elevation Elevation 
(ft MSL) (f( MSL) 

ELTRD ELLC 

---------------~--~---· 
Minimum 
C. S. 
Elevation 
(ft MSL) 
ELM IN 

Discharge 
Flow 

{ cfs) 
Q 

Comput.ect 
w. s. 
Elevation 
(ft MSL) 
CWSEL 

Critica. 
w. s. 
Eleva.ti, 
(ft MSL. 
CRIWS 

* 44800.000 92.46 0.00 0.00 182.01 437.00 183.78 183.~ 

* 44900.000 105.03 0.00 0.00 182.83 437.00 186.47 0.( 

* 45000.000 106.98 0.00 0.00 184.60 437.00 187.99 0.( 

45100.000 103.99 0.00 0.00 186.30 437.00 190.79 0.( 

45200.000 108.28 0.00 0.00 187.80 437.00 192.73 0.0 

45300.000 93.52 0.00 0.00 191.00 437.00 194.61 0.0 

* 45400.000 109.77 - 0.00 0.00 193.90 437.00 197.30 0.0 

k 45500.000 115.38 0.00 0.00 196.50 437.00 200.20 0.0 

45600.000 103.58 o.oo o.oo 197.70 437.00 201.65 n 

SUMMARY PRINTOUT TABLE 150 FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
WATERSHED 4 POST-DEVELOPMENT 

Cross
Section 
Number 

SECNO 

99-33-01 

Discharge Computed 
Flow W. S. 

( cfs) 
Q 

Elevation 
( ft MSL) 

CWSEL 

W.S. Elev W.S. Elev W.S. Elev Water 
Diff per Diff per Diff per Surface 
Prcfil2 Sc::::tic:.1 Know/Comp Top Width 
(ft) (ft) (ft) (ft) 

DIFWSP DIFWSX DIFKWS TOPWID 

Channel 
Reach 
Lengch 
(ft) 

XLCH 

40001.000 905.31 92.69 0.00 0.00 0.00 168.05 0.0 

- 40002.000 905.31 95.69 0.00 3.00 0.00 12.00 65.8 

40003.000 905.31 105.20 0.00 9.50 0.00 12.00 479.1 

* 40004.000 905.31 106.19 0.00 0.99 0.00 257.51 29.4 

40100.000 488.80 106.22 0.00 0.03 0.00 245.07 80.4 

* 40200.000 488.80 106.24 0.00 0.03 0.00 199.80 134.5 

2H6Vl 463 
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I~OSS RiverCAD HEC-2 lmalysis version 4.0 1:1.~\.GE 26 
PROLTEC'I' TITLE F"UR SEASONS IN HIST. v1 ... - FLOODPLAIN ,., 

.:J 

PROJECT :NlJM'"BEJ. : ~9-33-01 5/09/2000 

:iss- Channel Top of Max. Low Minimum Diochar::Je Ccmptited Cr:i.cii;.::al 
.::,ection Reach Roadway Chord C. s. FL:iw H. s. \-'J S. 
Number Length Elevation Elevation Elevation Elevation Elevatio 

(ft) (ft MSL) ( ft MSL) (ft MSL) (cfs) (ft MSL) (ft '1SL) 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- --------- --------- --------- - - - .. , - - - - - --------- --------

* 42800.000 130.99 0.00 0.00 145.73 488.80 148.51 148.5 

* 42900.000 116.96 0.00 0.00 146.73 488.80 150.16 150.1 

43000.000 108.27 0.00 0.00 147.31 488.80 151.77 0.0 

* 43050.000 98.88 0.00 0.00 149.33 488.80 153.39 153.3 

* 43100.000 54.35 0.00 0.00 150.33 377.96 154.23 0.0 

* 43200.000 100.79 161.80 0.00 151.83 377.96 163.55 0.0 

43201.000 35.54 0.00 0.00 152--; 33 437.00 163.94 0.0 

* 433CO.OOO 76.34 0.00 0.00 153.43 437.00 163.94 0.0 

43400.000 133.22 0.00 0.00 155.03 437.00 163.95 0.0 

* -00.000 209.08 0.00 0.00 158.13 437.00 163.96 0.0 

* ·- - 600. 0 00 96.45 0.00 0.00 159.63 437.00 164.01 0.0 

* 43700.000 153.40 0.00 0.00 162.33 437.00 165.42 165.4 

* 43800.000 126.60 0.00 0.00 165.31 437.00 168.59 0.0 

43900.000 124.00 0.00 0.00 166.33 437.00 169.68 0.0 

~ 44000.000 113.83 0.00 0.00 168.13 437.00 170.96 0.0 

* 44100.000 117.75 0.00 0.00 169.43 437.00 172.70 0.0 

44200.000 101.00 0.00 0.00 170.33 437.00 173.84 0.0 

44300.000 102.38 0.00 0.00 172.33 437.00 175.31 0.0 

44400.000 107.35 0.00 0.00 174.53 437.00 177.23 0.0 

44500.000 144.23 0.00 0.00 176.33 437.00 179.56 0.0 

44600.000 102.66 0.00 0.00 177.23 437.00 181.30 0.0 

44700.000 116.36 0.00 0.00 180.20 437.00 182.42 0.0 
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EOS.S Ri 1:~E!:t.,.C:J.i.D I~IE --.:--2 Ar1a l }'":;is -v-e j~ S ~- ~JTl ·LO - PACE .2: 
·pp_o~TEC'r ~l'ITLE FOUR SE..1\.S/)NS TP ~·- HIS'I'. VA. .. FLOODPL.;,n, s 
FkOJECT NUMBER : S9-33-01 :i/09 

----··---------.. ~- -----., 

Cross- Channel Top of Max. Low Minimum Discharge :omput.ed :::ritic;a 
Section Reach Roadway Chord C. s. Flow w. s. w. s. 
Number Length Elevation Elevation Elevation Elevation Eleva ti 

(ft) (ft MSL) (ft MSL) (ft MSL) (cfs) (ft MSL) (ft MSL 
SECNO XLCH ELTRD ELLC ELM IN Q CWSEL CRIWS 
--------- --------- ---·------ --------- --------- -----·---- --------- -------

40600.000 136.61 0.00 0.00 106.99 488.SJ J.10.69 0. 

40700.000 102.€9 0.00 0.00 107.53 488.80 112.0l 0. 

40800.000 117.74 0.00 0.00 108.73 488.80 113.15 0.' 

* 40900.000 145.79 0.00 0.00 110.63 488.80 114.39 0. I 

41000.000 203.13 0.00 0.00 112.17 488.80 116.72 0. ( 

~ 41100.000 96.15 0.00 0.00 115.32 488.80 118.96 0. ( 

* 41200.000 128.14 0.00 0.00 118.13 488.80 121.-35 0. ( 

\- 41300.000 116.79 0.00 0.00 119.65 488.80 122.38 0.( 

41400.000 156.97 0.00 0.00 121.33 488.80 123.48 .....,,}:t 

\ 41500.000 125.65 0.00 0.00 122.33 488.80 126.35 126.J 

': 41600.000 190.03 0.00 0.00 124.33 488.80 128.27 128.2 

41700.000 167.20 0.00 0.00 127. 3 0 488.80 130.39 0.0 

41800.000 145.14 0.00 0.00 129.40 488.80 131.93 0.0 

* 41900.000 182.87 0.00 0.00 129.50 488.80 133.59 0.0 

42000.000 218.34 0.00 0.00 132.20 488.80 135.25 0.0 

* 42100.000 99.54 0.00 0.00 134.33 488.80 137.45 137.4 

- 42200.000 160.32 0.00 0.00 135.83 488.80 139.46 139.4 

42300.000 162.37 0.00 0.00 137.28 488.80 140.82 0.0 

* 42400.000 110.63 0.00 0.00 139.13 488.80 141.58 0.0 

42500.000 127.74 0.00 0.00 140.63 488.80 143.19 143.1 

* 42600.000 99.86 0.00 0.00 142.33 488.80 145.20 145.2 

42700.000 108.33 0.00 0.00 143.53 488.80 146.73 " ' 0 

2H6V1465 
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::;3~:-,; RiverCAD HEC-2 Jl • .n~.lysis version 4. O 
F?:{OJ"ECT TITLE FOUi{ .SK;.;,SCJIJS IN HIST. VA. - FLOCDF~J-IN S 
PR.CHECT w ... r·mER : 99-33·-Gl 

Ei X.NT., XNCH XNP DEPTH CwSEL CRIWS ~.?:SE}}~? 
LG~ ,.;, X!.,OBL XLCH XLOBR EG HV HL ()J..J0~3 S 
OL .ALOB ACH AR03 CORAR LTBNK RTBNK I'TP.lJ!;.:L 

QLOB Qr"l:T 
1....11. QRC. B TOH'-lD SSTA END ST IDC 

'IME VLOB VCH VROB WTN TWA ELM ET I CONT 
- - - - - - - - --------- - - ------- --------- - - - - - - - - - --------- - - - - - - - - - - - - ·- - - - - -

5600.000 
0.013641 

43.17 
437 

0.96 

PECIAL NOTE 

0.120 
118 
120 
312 

2.60 

0.040 
103 

6 
50 

8.02 

0.120 3.95 
73 201.86 
30 0.00 
73 72.6 

2.38 0.000 

201.65 0.00 0.00 
0.21 1.46 0.01 

198.20 198.2C 4 
1036.39 1108.94 0 

18.8 197.70 0 

An asterisk (*) to the left of the cross-section number indicates a special 
note is present in the SUMMARY OF WARNING AND STATUS MESSAGES section. 

UMMARY PRINTOUT TABLE 150 : FOUR SEASONS IN HIST. VA. - FLOODPLAINS 
--------------------------- WATERSHED 4 POST-DEVELOPMENT 

Cross-
.c ·t ion 

)er 

SECNO 

40001.000 

40002.000 

40003.000 

40004.000 

40100.000 

40200.000 

40300.000 

40400.000 

40500.000 

99-33-01 

Channel 
Reach 
Length 
(ft) 

XLCH 

Top of 
Roadway 
Elevation 
(ft MSL) 
ELTRD 

0.00 0.00 

65.85 0.00 

479.12 130.00 

29.46 0.00 

80.40 0.00 

134.51 0.00 

120.40 0.00 

107.67 0.00 

106.92 0.00 

Max. Low Minimum 
Chord C. s. 
Elevation Elevation 
( ft MSL) ( ft MSL) 
ELLC ELM IN 

0.00 89.00 

0.00 90.08 

0.00 95.19 

0.00 95.20 

0.00 96.50 

0.00 99.00 

0.00 102.80 

0.00 106.20 

0.00 106.95 

Discharge Computed Critical 
Flow W. S. W. S. 

(cfs) 
Q 

905.31 

905.31 

905.31 

905.31 

488.80 

488.80 

488.80 

488.80 

488.80 

Elevation Elevatio 
(ft MSL) (ft MSL) 
CWSEL CRIWS 

92.69 0.0 

95.69 95.6 

105.20 0.0 

106.19 0.0 

106.22 0.0 

106.24 0.0 

106.34 0.0 

108.00 107.7 

109.48 0.0 
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i?ROJ·r~c:'"i. I I·.;_"J_,E 
PRC)JEC71 l.P:Jl·IBER 99-33-Ql 5/09/r 

SECNO XNL XNCH Y.l'JR DEPTH CTN'SEI, CRIW.S WSK-K 
SL'JPE XLGBL XLCH XLOER EG HV HL OLOSS 
VOL ALOB ACH AJ--'"C)E\ CORAR LTBNK RTBNK I TRIAL 
Q QLOB QCH QROB TOPWD SSTA END ST IDC 
TIME VLOB VCH VROB l'ITN TWA ELM IN I CONT 
--------- - - ·--·~---- --------- --------- --------- ---------- --------- ---------

45200.000 0.110 0.050 0.110 4.93 192.73 0.00 0.00 
0.017486 122 108 90 193.00 0.28 1.94 0.00 

41.92 39 7 89 0.00 188.30 188.30 3 
437 l.., ') 

"""' 66 248 78.2 1057.77 1135.98 0 
0.93 3.06 8.42 2.76 0.000 18.1 187.80 0 

STATUS: Analyzing cross-section reach 45300.000. 

45300.000 0.110 0.050 0.110 3.61 194.61 0.00 0.00 
0.017194 90 93 112 194.78 0.16 1. 76 0.01 

42.27 81 5 68 0.00 191.50 191.50 2 
437 215 39 182 95.1 1021.81 1116.87 0 

0. 93 - 2.64 6.79 2.65 0.000 18.3 191.00 0 

STATUS: Analyzing cross-section reach 45400.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 
·"""""· 

Upstream to Downstream Conveyance Ratio (KRATIO) o.s. 

15400.000 0.110 0.050 0.110 3.40 197.30 0.00 0.00 
0.052822 85 109 131 197.82 0.52 2.94 0.11 

42.57 59 5 30 0.00 194.40 194.40 3 
437 237 61 137 62.6 1021.86 1084.44 0 

0.94 3.97 11.42 4.59 0.000 18.5 193.90 0 

STATUS: Analyzing cross-section reach 45500.000. 

WARI\TING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 85 

.,5500.000 0.110 0.050 0.110 3.70 200.20 0.00 0.00 
0.015487 110 115 78 200.39 0.19 2.53 0.03 

42.83 51 5 82 0.00 197.00 197.00 3 
437 152 38 245 64.8 1021.28 1086.04 0 

0.95 2.99 6.55 2.99 0.000 18.6 196.50 0 

STATUS: Analyzing cross-section reach 45600.000. 
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-C~}.C) RiverCAD HEC-2 Analysis version 4. O 
Fi:OJECT TITLE FOUR SEASONS IN HIST. 'IA. - FLOODPLAIN S 
PROJECT NlJMBER : 99-33-01 5/09/2000 

:E< XNL XNCH :X1'.TR DEPTH Cl·:SEL CRIW.3 WSL_'.C 
Le XLOBL XLCH XLOBR EG HV HL OLO.SS 

•r-.T l._.,·..t.., ALOB ACH AJWB CORA!' LTBNK RTBNK I TRIAL 
QL._;B QCH QROB TOPWD SSTA ENDST IDC 

if"1E VLOB VCH VROB WTN TWP_ ELM IN IC)NT 
-------- --------- --------- --------- ---~~----- --------- --------- - . -------

4800.000 0.000 0.110 o.ooc 1. 77 183.78 183.78 0.00 
0.189973 107 92 88 184.24 0.46 1. 29 0.12 

40.36 0 80 0 0.00 183.90 183.90 20 
437 0 436 0 89.7 1087.98 1177.72 13 

0.89 0.00 5.46 0.00 0.000 17.0 182.01 0 

STATUS: Analyzing cross-section reach 44900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO} 4.93 

4900.000 0.110 0.050 0.110 3.64 186.47 0.00 0.00 
0.007804 108 105 95 186.53 0.07 2.25 0.04 

40.76 155 7 85 0.00 183.50 183.50 8 
437 259 34 143 160.0 1043.62 1203.66 0 

0.90 1.66 4.54 1.68 0.000 17.3 182.83 0 

STATUS: Analyzing cross-section reach 45000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.48 

5000.000 0.110 0.050 0.110 3.39 187.99 0.00 0.00 
0.033646 149 106 84 188.36 0.37 1.74 0.09 

41.28 69 7 42 0.00 185.10 185.10 5 
437 216 68 151 87.3 1041.35 1128.67 0 

0.91 3.14 9.67 3.54 0.000 17.7 184.60 0 

STATUS: Analyzing cross-section reach 45100.000. 

5100.000 0.110 0.050 0.110 4.49 190.79 0.00 0.00 
0.019507 115 1 C 3 96 191.06 0.27 2.69 0.01 

41.59 72 7 54 0.00 186.80 186.80 4 
437 210 59 166 76.9 1079.00 1155.87 0 

0.92 2.92 8.36 3.07 0.000 17.9 186.30 0 

STATUS: Analyzing cross-section reach 45200.000. 
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E10S~::"; P.i \l2:t .. CJ.tI~· H.E>:~~ 2 l-111al ,1sis versior1 4 .. O 
F~OlIECT TITLE FOUR SE.i\SCN3 IN HIST. -lA. - ::"LOODPLl\IIJ S 
f ROLTECT NU}llBBR : .9 9 - 3 3 - 01 

3ECNO XNL X.NC{ X .. 1-ffi DEPTH CW.SE1:.., 
3LOPE XLOBL XLCH XLOBR EG EV 
VOL ALOB A.CH AROB COR.n.R LTBNK 
r;/ QLOB QCH QROB TOPWD SSTA 
nME VLOB VCH VROB WTN TWA 
--------- --------- --------- --------- --------- ---------

t4500. 000 0.090 0.063 0.100 3.23 179.56 
0.016964 113 144 113 179.68 0.12 

39.20 27 6 135 0.00 177.00 
437 84 33 319 133.6 1095.00 

0.86 3.02 4.91 2.36 0.000 16.2 

STATUS: Analyzing cross-section reach 44600.000. 

-.:4600.000 0.090 0.063 0.100 4.07 181.30 
0.017308 92 102 112 181.51 0.21 

39.57 48 8 68 0.00 177.90 
437 182 49 205 78.8 1065.13 

0.87 3.73 5.78 2.98 0.000 16.5 

STATUS: Analy~ing cross-section reach 44700.000. 

:RIWS 
HL 
RTBNK 
El'IDS~ 
ELMLJ 
---------

0.00 
2.28 

177.00 
1228.65 

176.33 

0.00 
1.80 

177.90 
1143.94 

177.23 

PA.GE 

WSELK 
OLOSS 
ITRI AL 
IDC 
I CONT 
---------

0.00 
0. '10 

2 
0 
0 

0.00 
0.03 

2 
0 
0 

WARNING: (3302) Conveyance change is oc1tside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1. 9_, 

·4700.000 0.080 0.080 0.080 2.22 182.42 0.00 0.00 
0.004661 96 116 145 182.49 0.07 0.96 0.01 

40.04 23 168 26 0.00 180.30 180.30 3 
437 34 364 37 126.8 1068.64 1195.43 0 

0.88 1. 46 2.16 1. 41 0.000 16.8 180.20 0 

STATUS: Analyzing cross-section reach 44800.000. 

STATUS: (3235) The computed slope of the energy grade line 
exceeded 0.10, and critical depth has probably 
been crossed. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

2H6Vl469 



CSS RiverCAD HEC-2 .Ar1alysis version 4. O 
PJ.OJECT TITLE FOUR SE1tSot . IN HIST. VA. - FLOODPI.Jl..IN 5 
PRC,TECT i.,TUMBER : 9 9 - 3:; - 0 l S/09/2000 

-------··-------
£( X!lL XJ.JCH XNR DEPTH CHS EL CRIWS l.JSEI1I: 
lit. XLOBL XLCH XLOER EG rrv HL OL,JSS 
·oL Ji.LOB ACH Jl_ROE CORAR LTBNK F{TB1'I~K I TRIAL 

QLOB QCH QROB TOPWD SSTA END ST IDC 
'IME VL0'3 VCH VROB WTN ·11,r.2\ ELM IN I CONT 
-------- --------- --------- - - - - - --------- --------- -----~~--- ---------

4000.000 0.100 0.059 0.100 2.83 170.96 0.00 0.00 
0.027666 98 113 100 171.13 0.17 1. 35 0.03 

37.17 55 5 83 0.00 168.80 168.80 1 
437 18(; 36 220 121.3 1034.50 1155.81 0 

0.80 3.26 6.12 2.65 0.000 14.8 168.13 0 

STATUS: Analyzing cross-section reach 44100.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream 

4100.000 0.100 
0.010524 100 

37.57 87 
437 184-

0.81 2.11 

STATUS: Analyzing 

4. . 000 0.100 
O.uJ.3322 81 

38.00 96 
437 239 

0.82 2.48 

STATUS: Analyzing 

4300.000 0.100 
0.015183 97 

38.42 73 
437 lBl 

0.84 2.48 

STATUS: Analyzing 

4400.000 0.090 
0.023399 104 

38.80 89 
437 273 

0.85 3.05 

STATUS: Analyzing 

to Downstream Conveyance Ratio (KRATIO) 1. 62 

0.059 -D. 100 
117 100 

6 105 
28 223 

4.17 2.11 

cross-section reach 

0.059 0.100 
101 116 

7 74 
36 161 

4.91 2.17 

cross-section reach 

0.059 0.100 
102 109 

6 95 
29 226 

4.71 2.38 

cross-section reach 

0.063 0.100 
107 104 

5 44 
28 135 

5.10 3.07 

cross-section reach 

3.27 172.70 
172.78 0.08 

0.00 170.10 
125.1 1063.71 
0.000 15.1 

44200.000 . 

3.51 173.84 
173.95 0.11 

0.00 1 71. 00 
125.5 1041.03 
0.000 15.3 

44300.000. 

2.98 l7S.31 
175.42 0.11 

0.00 173.00 
l23.4 1042.85 
0.000 15.6 

44400.000. 

2.70 177.23 
177.39 0.16 

0.00 175.20 
105.3 1085.80 
0.000 15.9 

44500.000. 

0.00 
1. 64 

170.10 
1188.78 
169.43 

0.00 
1.16 

1 71. 00 
1166.52 

170.33 

0.0G 
1.47 

173.00 
ll66.27 
172.33 

0.00 
1.95 

175.20 
1191.06 
174.53 

0.00 
0.01 

2 
0 
0 

0.00 
0.01 

3 
0 
0 

n n n v.vv 

0.00 
3 
0 
0 

0.00 
0.02 

3 
0 
0 
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BCSS RiverCi';J) HEC-2 Analysis ·..rersio:: 4. 0 PJiGE 19 
FrnJR SEAQOt;S IH HIST. VA. - FLOOD:?L-;,IN S 

PRO,JECT N1JMBER : 99-33-01 

Wl>..RNING: ( 3 6 85) 20 trials at temptec in talt :.-1cing assumed watisr -sur:ace 
elevation (WSEL) and computed water surface elevation (CWSEL). 

WAR!'HNG: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has bee~ assumed. 

3ECNO XNL XNCH XNR DEPTH CWSEL CRIWS WSELK 
3LOPE XLOBL XLCH XLOBR EG HV HL OLOSS 
VOL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 
J QLOB QCH QROB TOPwu SSTA END ST IDC 
rIME VLOB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------
±3700.000 0.100 0.059 0.100 3.09 165.42 165.42 0.00 
0.065928 103 153 109 165.97 0.55 1. 07 0.15 

36.01 50 6 26 0.00 163.00 163.00 20 
437 240 64 131 60.2 1077.09 1137.33 14 

0.77 4.78 10.03 5.06 0.000 14.1 162.33 0 

STATUS: Analyzing cross-section reach 43800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 2 

43800.000 0.100 0.059 0.100 3.28 168.59 0.00 0.00 
0.013094 104 126 105 168.70 0.11 2.69 0.04 

36.32 114 6 52 0.00 165.98 165.98 5 
437 263 29 143 108.1 1078.43 1186.50 0 

0.78 2.29 4.54 2.72 0.000 14.3 165.31 0 

ST.A .. TUS: .l\.-1.~al ~_lZ ing r'"Y"r'\C;'s- c::=,.,t-; nn re3ch 4,.qno.000. 

±3900.000 0.100 0.059 0.100 3.35 169.68 0.00 0.00 
0.007878 105 124 102 169.75 0.08 1. 05 0.00 

36.77 50 6 143 0.00 167.00 167.00 5 
437 106 25 305 102.4 1027.28 1129.68 0 

0.79 2.11 3.66 2.14 0.000 14.5 166.33 0 

STATUS: Analyzing cross-section reach 44000.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.53 
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JOSS P.i· .. ,eYCi,.D HEC-2 Analysis version 4. 0 
PRO.::ECT TITLE FOUR SEASONS IN HIST. VA. - FLOCI)PL.1\IN S 
PRO,JECT NUMBER : 9 9 - 3 3 - 0 l 

:::r X.NL XNCH XNR DEPTH C':t':SEI": 
SL1..,_£ XLOBL XLCH YLOBR EG :f.{\T 
VOL }\LOB ACH A.ROB CORA.R LTBNK 
Q QLOB QCH QROB TOPWD scrr ~, 

~ ..i.h. 

rIME VLCB VCH VROB WTN TWP,. 
- - ------- --------- ------- - - - - - ------ --------- ---------
43300. 000 0.100 0.059 0.100 10.51 163.94 
G.000044 69 76 79 163.94 0.00 

29.72 398 22 883 0.00 154.10 
437 140 12 283 259.0 1000.19 

0.64 0.35 0.59 0.32 0.000 12.5 

STATUS: Jmalyzing cross-section reach 43400.000. 

43400.000 0.100 0.059 0.100 8.92 163.95 
0.000088 88 133 122 163,95 0.00 

32.49 613 18 309 0.00 155.70 
437 288 13 134 176.2 1007.00 

0.70 0.47 0.75 0.43 0.000 13.0 

STATUS: Analyzing cross-section reach 43500.000. 

.--i~, l'f ff~ 
Lr,J...~~ 

EL 
RTBNK 
END ST 
EU-~IN 
---------

0. 0(' 
o.oc 

154.10 
1259.21 

153.43 

0.00 
0.01 

155.70 
1183.23 

155.03 

5/09/2000 

WSELK 
OLGSS 
I'IRLUi 
IDC 
I CONT 
- - - - - - - - -

0.00 
0.00 

0 
0 
0 

0.00 
0.00 

0 
0 
0 

WARNING: (3302} Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO} 

L:, _.,O. 000 0.100 0.059 0.100 5.83 163.96 0.00 
0.000293 97 209 104 163.97 0.01 0.02 

34.43 91 12 583 0.00 158.80 158.80 
437 58 12 366 185.4 1008.72 1194.11 

0.75 0.63 1. 02 0.63 0.000 13.4 158.13 

STATUS: Analyzing cross-section reach 43600.000. 

WARNING: (3302} Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO} 

43600.000 0.100 0.059 0.100 4.38 164.01 0.00 
0.003623 98 96 97 164.05 0.04 0.07 

35.53 17 9 266 0.00 160.30 160.30 
437 26 27 382 146.8 1018.35 1165.11 

0.76 1.50 2.97 1.44 0.000 13.8 159.63 

STATUS: Analyzing cross-section reach 43700.000. 

STATUS: (3301} The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

0.55 

0.00 
0.00 

0 
0 
0 

0.28 

0.00 
0.01 

2 
0 
0 
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-

FROJECT NUMBER : 99-33-01 

---,--~-~----~--------------------"- ----

::UT...,VERT ANA.LYSIS RESTF~TS ; 

Inlet Control Energy Grade Line Elevation (ft MSL, EGIC) 

Outlet Control E~ergy Grade Line Elevation (ft MSL, EGOC) 

Water Surface Drop Through cu:vert (ft, H4) 

Total Weir Flow (cfs, QWEIR) 

Total Culvert Flow (cfs, QCULV) 

Mean Channel Velocity (fps, VCH) 

Culvert Opening Area (sq ft, ACULV) 

Top of Roadway Elevation (ft MSL, ELTRD) 

Roadway Weir Length (ft, WEIRLN) 

;ECNO XNL XNCH XNR DEPTH 
.::iLOPE XLOBL XLCH XLOBR EG 

'L ALOB ACH AROB CORAR. 
QLOB QCH QROB TOPWD 

~I t~1E VLOB VCH VROB WTN 
--------- --------- --------- --------- ---------

L3200. 000 0.100 0.039 0.110 11.72 
0.000011 61 100 138 163.55 

24.45 427 94 1420 0.00 
377 84 56 236 318.7 

0.52 0.20 0.60 O.l7 0.000 

CWSEL 
HV 
LTBNK 
SSTA 
TWA 
---------

163.55 
0.00 

152.50 
1001.17 

l]. 6 

STATUS: Analyzing cross-section reach 43201.000. 

43201.000 0.100 0.039 0.110 11.61 163.94 
0.000010 34 35 48 163.94 0.00 

26.59 645 92 1519 0.00 153.00 
437 128 54 253 326.0 1000.16 

0.57 0.20 0.58 0.17 0.000 11. 9 

STATUS: Ar1alyzing cross-section reach 43300.000. 

200.84 

215.59 

9.04 

231. 

147. 

0.60 

9.6 

161.80 

40.0 

CRIWS WSELK 
HL OLOSS 
RTBNK I TRIAL 
END ST IDC 
ELM IN I CONT 
--------- ---------

0.00 0.00 
9.04 0.00 

152.50 0 
1319.90 0 

151.83 n 

0.00 0.00 
0.00 0.00 

153.00 0 
1326.20 0 

152.33 0 

WARNING: ( 3302) Conveyance change lS outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.49 
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SOSS Riv·2l:"CQ,_;J HEC-2 Anc:.ilysis vers~on 4 ." 
PRCJECT TITLE FOTJR SE_: SONS HJ .. CST. VA. - FLOODPL'\.1:H r 
FROJECT NlJMBER : .9 9 - 3 3 -Oi -5/09/2000 

:::1 :;tT DESCRIPTIOlJ : 

Nuw.ber of Identical Culverts (Cu110) l 

Culvert Mannings n (CUNV) 0.015 

Culvert Entrance Loss Coefficient (ENTLC) 0.800 

Pipe Culvert Diameter (ft, RISE) 3.50 

Culvert Length (ft, CULVLN) 97.00 

Culvert Opening Upstream Invert (ft MSL, ELCHU) 152.00 

Culvert Opening Downstream Invert (ft MSL, ELCHD) 149.30 

Roadway Length (ft, RDLEN) 40.00 

Roadway Weir Flow Discharge Coefficient (COFQ) 2.50 

Chart# 3 - conc_rete pipe culvert, beveled ring entrance 

Scale# 1 - (A) SMALL BEVEL= 0.042D 

WARNING: (5130) Inlet control energy grade line elevation 200.84 ft MSL 
too large if inlet controls. 

WARNING: (5135) Outlet control energy grade line elevation 215.59 ft MSL 
too large if outlet controls. 

STATUS: Analyzing cross-section reach 43200.000. 

STATUS: Special culvert outlet co_ntrol and weir flow. 

Energy Gradient Elevation (ft MSL, EG) 163.55 

WARNING: (3302} Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 19.80 
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BOSS ~i"tJerCl':...D HF~C-2 .An2.lysis \re~~sic~n 4. 0 PAGE l5 
I.)ROJEC1, 'TIT1 LE F(}LH< SE-1\SOI·.JS Il'I HIST. \l]·.~~-· 
PROJEClrt l'JUMBER 99-33-01 

SECNO XNL y:,:rcH XNR DEPTH CWSEL CRIWS i\JSEI-1-: 
SLOPE XLGBL XLCH XLOBR EG HV HL OLOCS 
VOL Ai..,OB ACH AROB CORAR LTBNK RTBNK ITR_,_AL 
n QLOB QCH QROB TOPWD SSTA END ST IDC "' Ti ME VLOB VCH VROB WTN TWA ELM IN I CONT 
-·-------- --------- --------- --------- --------- --------- --------- ---------

43000.000 0.100 0.039 0.110 4.46 151.77 0.00 0.00 
0.009695 94 108 110 151.88 0.11 1.11 0.05 

21.12 86 5 136 0.00 147.98 147.98 2 
488 190 35 262 134.7 1025.27 1159.97 0 

0. 39 2.21 6.41 1.93 0.000 10.7 14 7. 31 0 

STATUS: Analyzing cross-section reach 43050.000. 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It lS probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assi..;.med. 

43050.000 0.100 0.039 0.110 4.06 153.39 153.39 
".028097 95 98 59 153.99 0.60 l. 25 

21.45 86 7 38 0.00 150.00 150.00 
488 24.7 98 143 114.5 1077.59 :::..192.05 

0.40 2.87 12.28 3.74 0.000 10.9 149.33 

STATUS: Analyzing cross-section reach 43100.000. 

WA.RN ING: ( 3 3 02) Conveyance change is outside of acceptable range. 

TTpstrec1m t:. 0 Downstre"lcm C0nve1rance F{2. t. i o { VD 7:>.'T'Tf) \ , .......... -.... -.-/ 

3100.000 0.100 0.039 0.110 3.90 154.23 0.00 
0.004429 44 54 39 154.50 0.28 0.48 

21.60 110 32 31 0.00 151.00 151.00 
377 145 189 43 110.3 1067.35 1177.63 

0.40 1.31 5.81 1.36 0.000 11.l 150.33 

STATUS: Special culvert analysis being performed. 
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:OSS TiverCAD HEC-2 Analysis vers,.on 4.0 
PROJECT TITLE FOUR SEASONS IN HIST. .Jl... - ?LOODPL...A..IN S 
PRO,TECT NU1'1BER : 9 9 - 3 3 - 01 5/09/20(}0 

El XNL ··NCH XN11 DEPTH CWSEL cRrw:; h.3ELK 
LOPE XLOBL ~,~LCH XLOBR EG hV HL OLOSS 
OL ALOB ACH AROB CORAR LTBNK RTBNK I TRIAL 

QLOB QCH QROB TOPWD SSTA ENDST IDC 
IME VLOB VCH VROB WTN TWA ELM IN I CONT 
-------- --------- --------- --------- --------- --------- --------- ... - - - -

2500.000 0.100 0.039 0.110 2.87 145.20 145.20 0.00 
J.015153 113 99 85 145.70 0.50 1. 61 0.01 

19.53 15 23 137 0.00 143.00 143.00 2 
488 31 199 257 140.6 1035.15 1175.73 8 

0.35 2.07 8.60 1.87 0.000 9.5 142.33 0 

STATUS: Analyzing cross-section reach 42700.000. 

1700. 000 0.100 0. 03 9 0.110 3.20 146.73 0.00 0.00 
1.013618 82 108 124 147.30 0.57 1. 58 0.02 

19.97 62 25 72 0.00 144.30 144.30 2 
488 142 224 122 128.0 1032.26 1160.29 0 

0.37 2.29 8.65 1. 68 O.ClOO 9.9 143.53 0 

STATUS: Analyzing cross-section reach 42800.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

fARNING: (3720) Critical depth has been assumed. 

300.000 0.100 0.039 0.110 2.78 148.51 148.51 0.00 
.017311 54 130 144 149.08 0.57 1.55 0.00 

20.29 113 22 11 0.00 146.40 146.40 2 
488 262 203 22 110.3 1064.64 1174.96 15 

0.38 2.32 9.02 2.02 0.000 10.1 145.73 0 

STATUS: Analyzing cross-section reach 42900.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

00.000 0.100 0.039 0.110 3.43 150.16 150.16 0.00 
011612 80 116 116 150.73 0.56 1. 43 0.00 

20.64 71 27 75 0.00 147.40 147.40 3 
488 130 235 122 133.9 1022.42 1156.29 11 

0.38 1.82 8. 49 1.62 0.000 10.4 146.73 0 

STATUS: .Z:malyzing cross-section reach 43000.000. 
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.dC~>SS F:3 __ -:verc~_D 1-If-:C-2 .~JJ.al·_{S j s ,...,-7:i-r·E J '.)r1 4 ~ 0 
~!R_Oi.IECT 'I'lrrI_;E FC,1l_7'!-( SE;A~)CH\IS l>-i t-r1s:r c VJ\Q - FL,<)OS<-)LJ\.~\J S 
PROJECT Nrn128R : 99-33-01 5/89/2000 

:iECNO XNL X'!:-TH XNi1 DEPTH ev:SEL CRIWS WSELi{ 
;LOPE XLOBL XLCH XLOBR EG HV HL GLOSS 

VOL ALOB h.CH J,,TWB CC)R)\R LTBNK RTBNK I TRIAL 
q QLOB QCH QROB TOPWD SSTA END ST IDC 

_;:ME VLOB VCH '..TR.OB WTN TWA ELM IN I CONT 
- - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - •.. - - - - - - -

(2300. 000 0.100 0.039 0.110 3.54 140.82 0.00 0.00 
0.005066 114 162 96 141.06 0.24 0.93 0.04 

18.42 32 30 164 0.00 138.00 137.28 2 
488 35 185 267 128.3 1126.23 1254.48 0 

0.34 1.10 6.12 1.63 0.000 8.7 137.28 0 

STATUS: Analyzing cross-section reach 42400.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

42400.000 0.100 0.039 0.110 2.45 141. 58 0.00 
0.016448 149 110 63 141.75 0.18 0.68 

18.80 22 8 169 0.00 139.80 139.80 
488 3 6- 65 387 147.6 1042.88 1190.48 

0.35 l. 63 7.30 2.28 0.000 8.9 139.13 

STATUS: Analyzing cross-section reach 42500.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

_2500.000 0.100 0.039 0_110 2.56 143.19 143.19 
0.020245 ll~ 127 79 143.68 G.43 1.63 

19.17 12 18 141 0.00 141.30 141.30 
488 20 165 302 148.2 1032.47 1180.70 

0.36 1.62 9.12 2.14 0.000 9.2 140.63 

STATUS: Analyzing cross-section reach 42600.000. 

WARNING: ( 7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 
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::::s RiverC]}D hEC:-2 Jc . . 2.lysjs version ,:.c, 
2RO,TECT TITLE FOU,( SEASONS IN HIST. Vl,. · Fi_,')ODPL..Z\IN .S 
?F'.O.J:sc':' N1;rmsR , 9 9 - 3 3 - o 1 5/05/.2000 

-------------

:ARI\JING: { 3 3 G2) Com.r2ya::-; -::: change is o~,t s:i.df_; of acceptable :·ans e. 

Ur:-,stream to Downstream Conveyance Ratio {KRA'TIO) C.53 

CNO XNL XNG-I XNR TJEPTH CWSEL CRIWS WSE::..,K 
O?E XLOBL XLCH XLOBR tG HV HL OLOSS 
L l"..LOB ACH AROB coRA.-q_ LTBNK RTBNK I TRIAL 

QLOB QCH QROB TOPWD SSTA END ST rr.c 
VIE VLOB VCH VROB WTN TWA ELM IN IC\)NT 
------- --------- --------- --------- --------- --------- --------- ---------

000.000 0.110 0.059 0.100 3.05 135.25 0.00 
.028149 115 218 97 135.52 0.27 1. 77 

17.09 92 18 48 0.00 133.70 133.70 
488 241 128 119 138.2 1054.58 1192.76 

0.32 2.62 6.87 2.45 0.000 7.7 132.20 

STATUS: Analyzing cross-section reach 42100.000. 

W~.RNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the curre~t cross-section. 

WARNING: (3720) Critical depth has been assumed. 

00.000 0.110 0.039 0.100 3.12 137.45 137.45 
.014467 115 99 99 138.05 0.60 2.06 

48 47 25 85 0.00 135.00 135.00 
88 68 224 196 129.1 1092.79 1221.84 

U.33 1. 44 8.88 2.30 0.000 8.0 134.33 

STATUS: Analyzing cross-section reach 42200.000. 

WARNING: ( 718 5) C: it ical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

!00.000 0.110 0.039 0.100 3.63 139.46 139.46 
011230 97 160 116 140.09 0.63 1.72 
17.92 51 29 83 0.00 136.50 136.50 

488 78 255 155 138.2 1062.70 1200.91 
0.33 1.51 8.67 1.85 0.000 8.3 135.83 

STATUS: Analyzing cross-section reach 42300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

0.00 
0.05 

2 
0 
0 

0.00 
0.10 

2 
8 
0 

0.00 
0.01 

1 
11 

0 

l. 4 9 
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2::JSS Fi".;er·C_AD !~EC-2 ?lnal._/Sis -~r~:.L""Si .. ·:)rt 4 4 0 Pl;,.GS J.1 
1c-·1_0JEC'I' TITLE : .Jt.Tt~ SE-1',SOI-TS IN H:::ST. VA. - FLC:>O:C::l?LAII'-i S 
PROJ.EC:'.-~ I\TL"TJ·,,1BER : 9 9 - 3 3 - 0 l 5/09/ 

:.oiCNO XNL XNCH Y.NI<. DEPTH CWSEL CRIWS WSELK 
SLC::PE XLOBL XLCH XL::·i:iR EG !-:rv HL CLOSS 
VOL ALOB ACH F-.ROB CORAP. LTBNK RTBNK ~TRIAL 
n 
V QLOB QCH QROE TOPWD SSTA END ST IDC 
TIME VLCB VCH VROB WTN TWA ELM IN I CONT 
--------- --------- --------- --------- --------- --------- --------- ---------

41600.000 0.120 0.035 0.120 3. 94 128.27 128.27 0.00 
0.008507 127 190 94 129.21 0.94 1.38 0.02 

14.74 25 39 62 0.00 125.00 125.00 3 
488 40 358 89 78.9 1025.56 1104.45 8 

0.27 1.60 9.03 1.42 0.000 6.1 124.33 0 

STATUS: Analyzing cross-section reach 41700.000. 

STATUS: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

41700.000 0.120 0.085 0.120 3.09 13G.39 0.00 
0.007877 85 167 149 130.48 0.09 1.19 

15.30 126 65 59 0.00 127.40 127.40 
488 183- 213 91 148.3 1054.67 1202.97 

0.28 1.45 3.28 1.54 0.000 6.4 127.30 

STATUS: Analyzing cross-section reach 41800.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

;1soo.ooo 0.120 0.085 0.120 2.53 131. 93 0.00 
n.0222c:;7 114 14 5 122 132.07 0.14 1.58 

15.95 96 27 84 0.00 129.50 129.50 
488 189 133 165 186.2 1058.59 1244.76 

0.30 1.97 4.79 l. 95 0.000 6.9 129.40 

STATUS: Analyzing cross-section reach 41900.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 

41900.000 0.110 0.059 0.100 4.09 133.59 0.00 
0.007821 96 182 123 133.70 0.11 1.62 

16.57 25 24 180 0.00 131.00 131.00 
488 4l 108 338 134.5 1046.43 1180.90 

0.31 1.63 4.38 1.88 0.000 7.3 129.50 

STATUS: Analyzing cross-section reach 42000.000. 
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!. 3 GO :)00 0 120 l 065 0 .1.20 2 73 " ., ") .LL,~ -: R 
...) ~ 0 [) 0 

-, 
J G06J4E 105 116 l OB 122 ,; 3 0 r-- C 

U_; 0 99 
j_::.: 

0 

( 3 51 c:: 233 0 00 119 98 1 J_ 9 ]2 ...) 

488 69 16 402 l~O '7 1056 04 1196 .- C 
I c~ 

25 1 34 2 0 c- " 73 0 000 5 3 119 65 ~ '-' .L 

::..,fATlJS: Analyzing cross-sectio:-i reach 41400.0GO. 

STATUS: (3301) The velocity head diff~rence for current and previcus 
cross-sections exceed,::d the allowable specified by ffVINS. 

WARNING: (7185) Critical depth has been crossed, therefore cri::.ical 
depth has been assumed for the current cross-section. 

WARNING: ( 3720) Critical depth has be::n assumed. 

,400.000 0.120 0.035 0.120 2.15 123.4S 123.48 
024084 89 156 96 124.05 0.57 1.19 
13.94 5 16 137 0.00 122.C:J 122.00 

488 7 167 313 128.3 1051.28 1179.60 
0.25 1. 55 9.91 2.29 0.000 5.6 121.33 

STATUS: Analyzing cross-section reach 41500.000. 

G.CD 
:J . 0 C' 

C 
(j 

0.00 
0.16 

4 
15 

lJ 

WARNING: (3685) 20 trials attempted in balancing assumed water surface 
elevation (WSEL) and computed water surface elevation (CWSEL) 

WARNING: (3693) It is probable that critical depth has been crossed. 

WARNING: (3720) Critical depth has been assumed. 

_5r~.ooo 0.120 0.035 0.120 4.02 126.35 126.35 
) . 1753 99 125 104 127.21 0.86 1.45 

l. 31 94 40 10 0.00 123.00 123.00 
4 88 124 352 11 100.0 1014.57 1114.53 

0.26 1.32 8.72 1.09 0.000 5.9 122.33 

STATUS: Analyzing cross-section reach 41600.000. 

WARNING: (7185) Critical depth has been crossed, therefore critical 
depth has been assumed for the current cross-section. 

WARNING: (3720) Critical depth has been assumed. 

0.00 
0.09 

20 
14 

0 
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BC:,r-S .R.i ·\terC~J~fJ 11}::{:-2 i\.i.ia] ys.l_s 'Y~re:csi_,.:;n 4 ~ J 
I-f?_C,J2C.1':" TITI..JE F'GGP. S2Jl,.SC~z.::-S llJ EIS'T. \/1.\a - FLOODPL ... ~Il'1 S 
PROJECT 1'-f"JMBER : ::S-33-01 

-----------· 

:;:r:cNO ;{IiI.J XNCH Y.J""'IR DEPTH CWSEL 
.3LOPE XLOBL XLCH ;..:LOBR EG HV 
VOL J>...LOB l-1.CH AROB CORAR LTBNK 
) QLOB QCJ-I QROB TOPWD SSTA 
l'IME VLOB VCH VROB WTN TWA 
---------- --------- --------- --------- --------- ---------

i0900.000 0.120 Q.046 0.120 3.76 114.39 
0.025033 88 145 120 114.65 0.26 

11.31 157 7 5 0.00 111.30 
488 407 68 12 118.8 1121.18 

0.19 2.58 8.93 2.25 0.000 4.0 

STATUS: Analyzing cross-section reach 41000.000. 

41000.000 0.120 0.052 0.120 4.55 116.72 
0.013283 87 203 132 116.79 0.07 

11.84 4 2 222 0.00 116.00 
488 3 6 479 148.8 1093.42 

0.21 0.72 2.85 2.16 0.000 4.3 

STATUS: Analy_?:ing cross-section reach 41100.000. 

CRIWS 
HL 
RTBNK 
END ST 
ELM IN 
---------

0.00 
1. 35 

111.30 
1240.01 

110.63 

0.00 
2.12 

116.00 
1242.20 

112.17 

- PAGE ~ 

5/09/7 ") 

WSELK 
OLOSS 
ITRI.AL 
IDC 
I CONT 
---------

0.00 
0.05 

2 
0 
0 

0.00 
0.02 

2 
0 
0 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.6 

.1100. ,00 0.120 0.052 0.120 3.64 118.96 0.00 0.00 
0.034421 87 96 118 119.19 0.22 2.35 0.05 

::..2. 34 10 4 125 0.00 117.10 117.10 2 
488 26 33 428 93.6 1053.88 1147.46 0 

0.22 2.54 7.49 3.42 0.000 4.6 115.32 0 

STATUS: A11alyzing cross-section reach 4l200.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1.56 

41200.000 0.120 0.065 0.120 3.22 121.35 0.00 0.00 
0.014158 110 128 103 121.43 0.09 2.23 0.01 

12.78 66 6 155 0.00 118.50 118.50 3 
488 143 32 312 147.0 1061.11 1208.15 0 

0.23 2.17 4.90 2.01 0.000 4.9 118.13 0 

STATUS: Analyzing cross-section reach 41300.000. 

WARNING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 1 . '"9 
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·:_·:s.s r:_::._;lerCA.r; I-IEC-2 .::~nalysis "1 • .rf.::rsic:-l 4 ~ o PAGS 8 
Fi"":C..1 ECT TiTLE FC :<. SK?.I.SONS IN HIST. 'JA. 
PRO .. :CT MJ,,mER : 9 9 - 3 3 - 01 5/09/2000 

WAPJHNG: (3302) Conveyance change is outside of accc==:pt::.ble raEqe. 

Upstream to Downstream Conveyance Ratio (KRATJO) 2.27 

E:CNO XNL xr:cH Xt-."'R DE:TH CWSEL cEn.;s WSELK 
LOPE XLOBL XLC~--I XLOBR EG !{\! HL OLOSS 
)L ALOB A Ch 1'.ROB CORAR LTBNK RTBNK I TRIAL 

QLOB QCH QROB TOPWD SSTA END ST IDC 
IME VLOB VCH VROB WTN TWA ELM IN I CONT 
-------- --------- --------- --------- --------- --------- --------- ---------

)500.000 0.110 0.090 0.110 2.53 109.48 0.00 0.00 
).008927 126 106 42 109.57 0.09 1. 37 0.01 

9. 4 7 17 96 113 o.co 107.00 107.00 3 
488 28 279 180 150.3 1017.53 1167.82 0 

0.15 1. 67 2.90 1. 59 0.000 2.9 106.95 0 

STATUS: Analyzing cross-section reach 40600.000. 

)600.000 0.110 0.090 O.llQ 3.70 110.69 0.00 0.00 
l.012368 101 136 lll 110.80 0.11 1.22 0.01 

10.02 158 22 15 0.00 107.65 107.65 4 
488 360- 93 34 110.8 1037.99 1148.75 0 

0.17 2.28 4.13 2.18 0.000 3.2 106.99 0 

STATUS: Analyzing cross-section reach 40700.000. 

,7 JOO 0.120 0.046 0.120 4.48 112.01 0.00 0.00 
'.015711 101 102 100 112.25 0.24 1.41 0.04 

10.48 98 9 83 0.00 108.20 108.20 2 
488 213 79 195 131.6 1065.19 1196.80 0 

0.18 2.16 8.23 2.35 0.000 3.5 107.53 0 

STATUS: Analyzing cross-section reach 40800.000. 

800.000 0.120 0.046 0.120 4.42 113.15 0.00 0.00 
.008855 69 117 114 113.26 0.11 0.99 0.01 

10.88 217 9 10 0.00 109.40 109.40 2 
488 416 53 19 118.9 1062.76 1181.63 0 

0.19 1. 92 5.91 1.79 0.000 3.7 108.73 0 

STATUS: Analyzing cross-section reach 40900.000. 

WARNING: (3 3 02) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 0.59 
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:P:._D HEC~-.2 PJJa.lysis versici-~ 4. O PAGE 5 
'ITLE FOUB. SEASONS IN HIST. V.~. - FLO'JDPLlUl~ .3 
n:JMBER: 99-33-01 5/09/200J 

-----· ·---------~-~ 

:NG: (5130) Inlet contrcl energy gr'"r:le 2.ine ele,:ation 
too large if inlet controls. 

JS: Analyzing cross-section reach 40003.000. 

NERT INLET CONTROL RESULTS 

;~ade Line Elevation for Inlet Control (ft MSL, EGIC) 

3rade Line Elevation for Outlet Control (ft MSL, EGOC) 

3 Computed Water Surface Elevation (ft MSL, PCWSE) 

~oadway Elevation (ft MSL, ELTRD) 

106.10 ft MSL 
' 

106.10 

104.45 

95.69 

130.00 

JS: (3280) For cross-section 40003.00, ends have been extended 
vertically 3.20 feet in order to calculate the hydraulic 
cross-section properties. 

US: (3301) The velocity head difference for current and previous 
cross-sections exceeded the allowable specified by HVINS. 

ING: (3302) Conveyance change is outside of acceptable range. 

Upstream to Downstream Conveyance Ratio (KRATIO) 3.47 

ALYSIS RESULTS : 

ontrol Energy Grade Line Elevation (~t MSL, EGIC) 106.10 

Control Energy Grade Line Elevation (ft MSL, EGOC) 104.45 

urface Drop Through Culvert (ft, H4) 7.61 

eir Flow cfs, QWEIR) 0. 

:ulvert Flow (cfs, QCULV) 905. 

1annel Velocity (fps, VCH) 7.64 

Opening Area (sq ft, ACULV) 72.0 

Roadway Elevation (ft MSL, ELTRD) 130.00 

1 Weir Length (ft, WEIRLN) 0.0 
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SECTION VI 

CORRESPONDENCE 
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!.JJ g 
/-. 
() 

Q 

1-1 

- 1-3 L 

1-3 C 

1-3 R 

1-4 L 

1-4 C 

1-4 R 

1-5 L 

1-5 C 

1-5 R 

PROJECT FOUi'.:. SEASO,\:S iN HISTORIC \f/c... 

ENGir~EER: TIM EVERLY 
D/:'.E: JAN. 2i, 2000 

ROUGHNESS COE:FFICiENT COMPUTATlOMS 

/J.i 
() 
~ 

(,:;" ~ 
CIJ CJ: Li.J § < CJ: 0 <: 0 

[:[ <: j:: 0 i; . Lu 0 () ;::: f5 .c: () ;::: ..::; :5 (f ~ Q 
() u /J.i < i;; g Li.J CIJ 0 (J 

c% 
CIJ QJ LU DESCRIPTION OF REACH CIJ )( 0 _:::,. ~ 

DOUBLE BOX CHANNEL 

LEFT OVERBANK 0.02 0 0 0 0.09 
MILD SLOPE 

HIGH VEGETATION 
2'W x 6"H CHANNEL W/ 0.02 0.005 0 005 0 0 

MILDLY RO LUNG OVER BANKS 
WITHIN LARGE FLOODPLAIN 

RIGHT OVERBANK 0.02 0 0 0 0.09 
MEDIUM SLOPE 

HIGH VEGETATION 

LEFT OVERBANK 0.02 0 0 0 0.08 
MILD SLOPE 

MEDIUM VEGETATION 
2'W x 6"H CHANNEL W/ 0.02 0.005 0 0.01 0 1.3 

MILDLY ROLUNG OVERBANKS 
WITHIN LARGE FLOODPLAIN 

RIGHT OVERBANK 0.02 0 0 0 0.08 
VARIED, MODERATE SLOPE 

SOME VEGETATION 

LEFT OVERBANK 0.02 0.01 0 0 0.08 
MILD SLOPE 

HIGH VEGETATION 

WIDE.SHALLOW AND NEARLY 0.02 0 0 0.05 0.01 
UNDEFINED CHANNEL 

(APPROX. s·w x 2"H) 

RIGHT OVERBANK 0.02 0.005 0 0 0 08 

~ 

}f "' 's:( 
'<{" :7) 

([) ...... 
0:: fij 

I.J.J [jj 
_:,, 

_:::,. 0 
0 <: /-. 

/-. < ~ 

ft :{ 0 
ii -.I () . . . 

.c:: .c:: . C 

0.015 

0.11 

0.030 

0.11 

0.1 

0.046 

0 1 

·-
0.11 

0 080 

0 11 
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COtJI\JT'}' OF PRI.r-~CE VJilLT AM 
4379 Ridgewood Center Drive, Prince V.fill4rm, ·vlrgJ,.ia 22192-5308 
(703) 792-6820 Me'..ro 631-1703 FJI..X (703) ~2·6828 

Robert W. Wilson 
Director 

Mr_ Christopher 1. Lupia, P .E. 
Christopher Consultants, Ltd. 
9900 Main Street 
Suite 400 
Fairfax,VA 22031-3907 

April 11, 2000 

RE: Four Seasons in Historic Yirginia - Floodplain Study 
Manning,s Roughness Coefficient "n,, 

Dear lvfr. Lupia: 

JEPARTh1£NT CF 
PUBLIC V-,OP.KS 

The proposed 'n' values for the referenced project are acceptable for the County 
to use in the floodplain study. Table showing the 'n' values and this letter shall be 
included with the report and the plan(s). 

Should you have any questions, please contact me at 703 792-7070. 

OFG!r-pb/ fo=asons n fiu:touloc 

Sincerely, 

Oscar F. Guzman, Chief 
Watershed Management Branch 

•,,.• PrinW on rccvdcd r,1wer. 
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GHADUft.L SLGPE I · 
HlGH VE GET A Ti Of'~ ! 

,,,.., • ' a, -·=;:ti,-~~~-~·~~, .• ,,.,a.,1..~~ ... ,:.,;...,....,:<,:,;2..-..o,;.,,;.:;...-.r~-=-=·.,-~~...:.4 • .:.=-.ca.=-.,~..:~, . I 

1-6 C UNDEFINED CHANN[L 0.02 0.005 0 0 0.065 I 0.090 
LEVEL PLAIN ! 

SOME VEGET,\TiON 

1-7 L LEFT OVERBANK 0.02 0 0 0 0.1 0.12 
GRADUAL SLOPE 

NEGLIGIBLE VEGETATION 
1-7 C 2'Wx8" MEANDERING EARTH 0.02 0.005 0.01 0 0 1.3 0.046 

CHANNEL, VARIED X-SEC. 
AND OVERBANKS 

1-7 R RIGHT OVERBANK 0.02 0 0 0 0.1 0.12 
GRADUAL SLOPE 

NEGLIGIBLE VEGETATION 

1-8 L LEFT OVERBANK 0.02 0 0 0 0.1 0.12 
GRADUAL SLOPE 

NEGLIGIBLE VEGETATION 
1-8 C 2'Wx4" MEANDERING EARTH 0.02 0.005 0.005 0 0.01 1 3 0.052 

CHANNEL eAST CHANNEL 
DIVIDE, 

1-8 R GRADUAL SLOPE 0.02 0 0 0 0.1 0.12 
NEGLIGIBLE VEGETATION 

1-9 L LEFT OVERBANK 0.02 0 0 0 0.1 0.12 
GRADUAL SLOPE 

MOSSY VEGETl>.TION 
1-9 C MEANDERING, SHALLOW 0.02 0.005 0.01 0.015 0 1.3 0.065 

EARTH AND STONE CHANNEL 

1-9 R RIGHT OVERBANK 0.02 0 0 0 0.1 0.12 

GRADUAL SLOPE 
MOSSY VEGETATION 

1-10 L LEFT OVERBANK 0.02 0 0 0 0.1 0.12 
NO SLOPE 

NEGLIGIBLE VEGETATION 
1-10 C WIDE, SHALLOW CHANNEL 0.02 0.005 0.005 0 0 115 0.035 

(APROX. 10'Wx8"H), CLAY AND 
SOIL BOTIOM 

1-10 R RIGHT OVERBANK 0.02 0 0 0 0.1 0.12 

GRADUAL SLOPE 
NEGLIGIBLE VEGETATION 

1-12 30" CULVERT * 015 
SEVERE INLET OBSTRUCTIONS 

2H6Vl487 
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'l-14 C lWr,EFiNED CH.t...NNEL ,°'.02 0.005 0 0 0.06 0.085 
LEVEL PLAiN 

H!GH VEGET1\TIOf..J 

---,.,;~---·.~.e.lS 

1-15 L LEFT OVERBANK 0.02 O.OCS 0 0 0.07 0.1 
GRADUAL SLOPE 

SOME VEGETATION 
1-15 C 6'Wx18" MEANDERING EARTH 0.02 0.01 0.005 0.01 0 1.3 0.059 

CHANNEL, VARIED X-SEC. 
AND OVERBANKS 

1-15 R RIGHT OVERBANK 0.02 0.01 0.01 0 0.07 0.11 
VARIED X-SECTION 
SOME VEGETATION 

1-16 L LEFT OVERBANK 0.02 0.005 0 0 0.08 0.11 
HIGH VEGETATION 

LEVEL PLAIN 
1-16 C WJDE, SHALLOW CHANNEL, 0.02 0.005 0.005 0 0 1.3 0.039 

WI VARIED X-SECTIONAL WIDTH. 
CLAY AND SOIL BOTIOM 

1-16 R RIGHT OVERBANK 0.02 0.005 0 0 0.07 0.1 
HIGH VEGETATION 

LEVEL PLAIN 

1-18 L LEFT OVERBANK 0.02 0 0 0 0.08 0.1 
GRADUAL SLOPE 

MOSSY VEGETATION 
1-18 C 2'Wx8"H MEANDERING 0.02 0.005 0.005 0.01 0.005 1.3 0.059 

EARTH CHANNEL 
WI SEVERE OBSTRUCTIONS 

1-18 R RIGHT OVERBA.NK 0.02 0 " 0 0.08 0.1 V 

LEVEL PLAIN 
SOME VEGETATION 

1-19 L LEFT OVERBANK 0.02 0 0 0 0.08 0.1 
MOSSY VEGETATION 

LEVEL PLAIN 
1-19 C 3'Wx12"H EARTH CHANNEL 0.02 0.005 0.005 0 0 1.15 0.035 

1-19 R RIGHT OVERBANK 0.02 0 0 0 0.08 0.1 
MOSSY VEGETATION 

LEVEL PLAIN 

1-20 L LEFT OVERBANK 0.02 0.005 0 0.01 0.06 0 1 
LEVEL PLAIN 

HIGH VEGETATION 
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·i-20 C NP.RR OW, SPORATlCL f 0.02 0 0 C.01 C.i::125 1. J 5 iJ.Of;3 

DEFINED CHANNEL 'v\HHlN 
LEVE• HIGHLY VEGETATED AREA 

i-.cO R RIGHT OVERBANK 0.02 0.005 0 0 0.06 0.[!9 

LEVEL PLAIN 
HIGH VEGETATION 

·c,p-j; s-1 :v,o•e?R 

1-22 HIGHLY VEGETATED, 0.02 0 0 0 0.06 0.080 

UNDEFINED CHANNEL \VlTHIN 
LARGE LEVEL PLAiN 

VERY HIGHLY VEGETATED 0.02 0 0 0 0.09 1 0.110 
UPSThEAM 

1-23 L LEFT OVERBANK 0.02 0 0 0 0.09 0.11 
GRADUAL SLOPE 

MOSSY VEGETATION 
1-23 C EARTH CHANNEL W/ VARING 0.02 0 0.01 0.01 0.01 0.050 

X-SEC AND SIGNIFICANT 
OBSTRUCTIONS 

1-23 R RIGHT OVERBANK 0.02 0 0 0 0.09 0.11 
LEVEL PLAIN 

MOSSY VEG ET A T101'1 

1-24 L LEFT OVERBANK 0.02 0.005 0 0 0.09 0 12 
MOSSY VEGETATION 

GRADUAL SLOPE 
1-24 C SPORA TICL Y DEFINED 0.02 0.005 0.01 0 0 1.15 0.040 

MOSSY CHANNEL W/ 
VARING X-SEC 

1-24 R RIGHT OVERBANK 0.02 0.005 0 0 0.09 0.12 
MOSSY VEGETATION 

GRADUAL SLOPE 

1-2 L LEFT OVERBANK 0.02 0.005 0.005 0 0.08 0 11 
GRADUAL SLOPE 

SOME VEGETATION 
1-2 C 3'Wx12"H ROCK CHANNEL 0.025 0.005 0.005 0 0 0.035 

WI SEVERE SURFACE IRREG. 

1-2 R RIGHT OVERBANK 0.02 0.01 0.005 0 0.08 0.12 
SHARP SLOPE 

SOME VEGETATION 

2--4 L LEFT OVERBANK 0.02 0.005 0.005 0 0 08 0 11 
APPRECIABLE VEGETATION 

GRADUAL SLOPE 
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2-4 C STONE CHANNEL DIViDE 0.02 0.0% 0.005 0 0.005 1:15 o.o.~o 
(18'VJx12"H), SOi\!1E 

VEG. & SURFACE IRHEG. 

2-4 R RIGHT OVERBANK O.C2 0.0(:5 0.005 0 0.08 0.11 

APPRECIABLE VEGETATION 
SHARP SLOPE .~·-

2-5 3U" CULVERT RUNNING *.015 

ACROSS 1-95 AND INTO 
THE SITE ·-

2-6 L LEFT OVERBANK 0.02 0 0 0 0.08 0 1 
GRADUAL SLOPE 

MOSSY VEGETATION 
2-6 C 2'Wx1'H EARTH CHANNEL 0.02 0.01 0.005 0 0 1.3 0.046 

SEVERE MEANDERING 
MINOR VARIATION IN X-SEC 

2-6 R RIGHT OVERBANK 0.02 0 0 0 0.08 0.1 
GRADUAL SLOPE 

MOSSY VEGETATION 

2-7 L LEFT OVERBANK 0.02 0.01 0.005 0 0.08 0.12 
MODERATE SLOPE 

-
MOSSY VEGETATION 

2-7 C 4'Wx8"H MEANDERING, 0.02 0.01 0.005 0 0.005 1.3 0.052 
EARTH CHANNEL 

SEVERE OBSTRUCTIONS 
2-7 R RIGHT OVERBANK 0 02 0.005 0 0 0.08 0.11 

GRADUAL SLOPE 
MOSSY VEGETATION 

2-8 L LEFT OVERBANK 0.02 0 0 0 0.09 0.11 
GRADUAL SLOPF 

HIGH VEGETATION 
2-8 C NARROW, SHALLOW (6"x6") 0.02 0.005 0 0.01 0 1.3 0.046 

CHANNEL W/ NUMEROUS 
OBSTRUCTIONS 

2-8 R RIGHT OVERBANK 0.02 0 0.005 0 0.09 0.12 
GRADUAL SLOPE 

HIGH VEGETATION 

2-9 L LEFT OVERBANK 0.02 0 0 0 0.08 0.1 

2-9 C NARROW EARTH CHANNEL 0.02 0.005 0.005 0 0.005 1 15 0.040 
(8"Wx8"'H) WI MINOR 

OBSTRUCTIONS 
2-9 R RIGHT OVERBANK 0.02 0 0 0 0.08 0 1 
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I 0.12 2-10 L LEFT O\JE?BANK 0.C)2 0.005 0 () O.D9 
2-'\ 1 LEVLL PLAIN 
2- ~ HIGH VEGET A.TION 

C SER1ES OF BEAVER DAMS 0.02 0.0-1 0.015 0 0.01 115 0.063 
VARIED X-SEC, HIGH VEG. 
DOWNSTREAM OF DAMS 

R RIGHT OVERBANK 0.02 0.005 0 0 0.09 0.12 
LEVEL PLAlN 

HIGH VEGETATION 

2-18 L LEFT OVERBANK 0.02 0.005 0.005 0 0.08 0.11 
LEVEL PLAIN 

MODERATE VEGETATION 
C STONE CHANNEL OPENING 0.02 0.005 0.015 0 0 1.15 0.046 

TO POWELL'S CREEK 
APPROX. 4'Wx3'H 

R RIGHT OVERBANK 0.02 0.005 0.005 0 0.08 0.11 
LEVEL PLAIN 

MODERATE VEGETATION 

2-21 L LEFT OVERBANK 0.02 0.005 0.005 0.01 0.08 0.12 
MOSSY VEGETATION 

LEVEL PLAIN 
C STONE CHANNEL W/ WIDELY 0.025 0 0.01 0.02 0 115 0.063 

VARING X-SEC & HAVING 
A MAJOR TREE OBSTRUCTION 

R RIGHT OVERBANK 0.02 0 005 0.005 0.01 0.08 0 12 
MOSSY VEGETATION 

GRADUAL PLAIN 

2-22 L. LEF f OVERBANK 0 02 0.005 0 0 0.08 0. 11 
MOSSY VEGETATION 

LEVEL PLAIN 
C 2'Wx6"H MEANDERING 0.02 0 0.005 0 0.005 1.3 0.039 

EARTH CHANNEL 

R RIGHT OVERBANK 0.02 0.005 0 0.01 0.08 0.12 
MOSSY VEGETATION 

LEVEL PLAIN 

2-23 L LEFT OVERBANK 0.02 0 0 0 0.09 0 11 
LEAFY AND MOSSY VEG. 

GRADUAL SLOPES 
C NARROW SHALLOW EARTH 0 02 0 0.005 0.01 0 0.035 

CHANNEL 
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R RIGHT OVERBANK 
LEi\FY AND MOSSY VEG. 

GRADUAL SLOPES 

2-24 L LEFT OVERBANK 
2-25 LEAFY AND MOSSY VEG. 
3-1 ROLLING SLOPES 

C NARROW, SHALLOW EARTH 
CHANNEL 

R RiGHT OVERBANK 
LEAFY AND MOSSY VEG. 

ROLLING SLOPES 

3-2 EARTH CHANNEL DIVIDES 
INTO SEVERAL STREAMS 

WITHIN LARGE LEVEL PLAIN 

3-3 STANDING WATER 
3-4 WITHIN LARGE, NEARLY 

3-5 L 
3-6 

C 

R 

3-7 L 

C 

R 

SATURATED PLAIN 

PLAIN AREA COVERED 
PICTURES 3-2,3-3,3-4 

LEFT OVERBANK 
GRADUAL SLOPE 

MODERATE VEGETATION 
APPROX 8'Wx2. 5'H EARTH 

CHANNEL VV!TH SOME 
MEANDERING & OBSTRUCTIONS 

RIGHT OVERBANK 
GRADUAL SLOPE 

MODERATE VEGETATION 

LEFT OVERBANK 
BRUSHY VEGETATION 

GRADUAL SLOPE 
EARTH CHANNEL WITHIN 

HIGHLY VEGETATED AREA 

RIGHT OVERBANK 
BRUSHY VEGETATION 

GRADUAL SLOPE 

0.02 0 O.C05 0.01 O.C9 o.·13 

0.02 0 0.005 0 0.08 0. l l 

0.02 0 0.005 0 0.005 115 0 035 

0.02 0 0.005 0 0.08 0.11 

0.02 0.005 0 0 0.08 0.105 

0.02 0 0.005 0 0.08 0.11 

0.02 0.005 0.01 0 0 1 15 0 040 

0.02 0.005 0 0 0.08 0.11 

0.02 0.005 0.01 0 0.1 0.14 

0.02 0.01 0.005 0 0.01 115 0.052 

0.02 0.01 0.01 0 0.1 0 14 
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3-8 L 1 EFT OVER3ANI< 0.G2 O.OLS G 0.G6 Io 09 
':ERY HIGH VEGETATiON 

GRADUAL SLOPE 
(.~ LARGE BEA VER DAM 0.02 0 01 0.005 0 ,J i 0.02~ 

1 S'W @OUTLET 

R RIGHT OVER BANK 0.02 0.005 0 0 0.06 (; .J9 
VERY HIGH VEGETATION 

LEVEL. PLAIN 

3-9 L LEFT OVERBANK O.CJ2 0.005 0.005 0 0.08 0.11 
MODERATE VEGETATION 

GRADUAL SL.OPE 
C 2'Wx4"H EARTH CHANNEL 0.02 0 0.01 0 0 1.15 0.035 

R RIGHT OVERBANK 0.02 0.005 0.005 0 0.08 0.11 
MODERATE VEGETATION 

GRADUAL SLOPE 

3-10 L LEFT -OVER BANK 0.02 0 0 0 0.08 0.1 
3-11 GRADUAL SLOPE 
3-12 MODERATE VEGETATION 
3-13 C SERIES OF BEAVER DAMS 0.02 0.01 0.015 0 0 115 0.052 

VARING CHANNEL X-SEC 
SOME VEGETATION 

R RIGHT OVERBANK 0 02 0 0 0 0.08 0.1 
GRADUAL SLOPE 

MODER.ATE VEGETATION 

3-14 L LEFT OVERBANK 0.02 0 0 0.01 0.1 0 13 
3-15 GRADUAL SLOPE 
3-16 MODERATE VEGETATION 
3-19 C SE:klt:S OF BEAVER DAMS 0.02 0 01 0.01 0 0.01 115 0.058 

SOME VEGETATION 

R RIGHT OVERBANK 0.02 0 0 0.01 0.1 0.13 
LEVEL PLAIN 

HIGH VEGETATION 

3-20 C 48"?? DOUBLE BOX CHANNEL * 015 
DRAINING OFFSITE 

UNDER 1-95 

3-21 L LEFT OVERBANK 0 02 0 0 0 0.09 0.11 
3-22 MOSSY VEGETATION 
3-23 GRADUAL SLOPE 

C 10'Wx12"H EARTH & STONE 0.025 0.005 0.01 0 0 0.040 
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CHANNEL 

RiGHT OVERBANt< 
SOME VEGETATION 

C.02 0 0 0 0.09 
i 
f 
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Small Whorled Pogonia Habitat Evaluation and Search 
DUMFRIES ROAD AT TALON DRIVE 

Prince William County.1 Virginia 
August 12,2004 

Executive Summary 

Wetland Studies and Solutions, Inc. (WSSI) has conducted a habitat evaluation and 
search for the small whorled pogonia (Jsotria medeoloides) on the Dumfries Road at Talon 
Drive site in Prince William County, Virginia. This report addresses the Federal Endangered 
Species Act general condition for the purposes of Clean Water Act permitting. This report 
discusses the distribution and habitat associations of the small whorled pogonia, details the 
methodology of our habitat evaluation and search, and presents our findings and conclusions. 

Although "high-quality" and "medium-quality" habitat for this species is present on 
the site, no small whorled pogonias were found during this search. 

General Distribution and Habitat Associations of the Small Whorled Pogonia 

The small whorled pogonia has been recorded in at least 21 eastern states, and in 
Ontario, Canada. Despite the relatively widespread occurrence of this species, it is sparsely 
dispersed, and most extant sites are represented by few individuals. Due to its rarity, this 
species was listed as endangered on the federal level in 1982 (U.S. Fish and Wildlife Service, 
1982). Increased efforts to locate this species following its listing led to the discovery of a 
number of additional sites, increasing the number of known extant sites from 34 in 1985 to 
104 (in 15 states) in 1993. In 1993, known sites occupied by the small whorled pogonia 
numbered 66 in New England, 18 in the southern Appalachians, 13 in the Piedmont and 
Coastal Plain of Virginia, Delaware, and New Jersey, and seven in other scattered locations 
(U.S. Fish and Wildlife Service, 1993). The small whorled pogonia was downlisted to 
threatened status on the federal level in 1994 (U.S. Fish and Wildlife Service, 1994). 

Due to the apparent rarity of the small whorled pogonia in Virginia, this species was 
listed as state-endangered in 1985 (Terwilliger 1991). In 1991, extant colonies were known 
only from Caroline, Gloucester, James City, Stafford, and Prince William counties. Increased 
survey effort in the last decade has led to the discovery of additional colonies, including some 
in new areas such as Spotsylvania and Madison counties. Nevertheless, in areas where the 
small whorled pogonia is currently known to exist, it occurs only in a few colonies represented 
by small numbers of individuals (Ware 1991). As of May 2004, the small whorled pogonia 
had been recorded in fourteen counties (plus the City of Williamsburg) in Virginia. In 
Virginia, most known colonies occur in the Piedmont and Coastal Plain regions (Harvill et al. 
1992); with single additional colonies known from the Big Stone Gap area straddling the 
Lee/Wise County line in the southwestern part of the state and from Shenandoah National 
Park in Madison County (C. Ludwig and D.M.E. Ware, pers. comm.). 

Most known colonies of the small whorled pogonia in Prince William County occur on 
the Quantico Marine Corps Base and in Prince William Forest Park, in the southeastern part of 
the county (C. Ludwig and D.M.E. Ware, pers. comm.). Prior to the search of the site, WSSI 
was aware of the locations of at least five additional colonies in Prince William County. 
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The small whorled pogonia has been recorded in a variety of forest types (U.S. Fish 
and Wildlife Service 1992). As a result, the factors limiting the distribution and abundance of 
this species, in particular its rarity and sparse distribution throughout its fairly broad range, are 
not well understood. However, several characteristics are common to most occupied sites, 
enabling the summary of general habitat associations of the species. Most occupied sites 
occur in third-growth upland hardwood forest, usually dominated by oaks (Quercus spp.) 
approximately 40 to 80 years old (Ware 1995). Tree canopy species often present at occupied 
sites in Virginia include whiie oak (Quercus alba), American beech (Fagus gmndifolia), tulip 
tree (Liriodendron tulipifera), and hickories (Carya spp.), with black oak (Quercus velutina), 
scarlet oak (Quercus coccinea), and/or northern red oak (Quercus rubra) occasionally present 
in large numbers as well (Ware 1995) 1. 

Most occupied sites have a relatively open understory and sparse herbaceous ground 
cover. According to Ware ( 1995), understory shrubs and trees with which the small whorled 
pogonia is often found include flowering dogwood ( Cornus florida ), American holly (flex 
opaca), red maple (Acer rubrum), and sometimes mountain laurel (Kalmia latifolia). 
Herbaceous associates most commonly occurring with the small whorled pogonia in Virginia 
include striped wintergreen (Chimaphila maculata), partridge berry (Mitchel/a repens), 
sassafras (Sassafras albidum) seedlings, naked-flowered tick-trefoil (Desmodium nudijlorum), 
Indian cucumber root (Medea/a virginiana), lowbush blueberry (Vaccinium pallidum), 
American strawberry bush (Euonymus americanus), Solomon's seal (Polygonatum biflorum), 
false Solomon's seal (Maianthemum racemosum), Virginia creeper (Parthenocissus 
quinquefolia), catbrier (Smilax glauca), and the common whorled pogonia (Jsotria 
verticillata ). Occasionally it is found with New York fern ( Thelypteris noveboracensis) and 
Christmas fern (Polystichum acrostichoides) as well (Ware, 1995). 

Although the small whorled pogonia occasionally occurs on slopes that are steep or 
that face the south, southeast, or northwest, it is generally found on gentle to moderate slopes 
with northern or eastern exposure (Ware, 1987a; 1991). This species usually occurs where the 
forest floor is amply flecked with sunlight, and it is often found near small forest openings 
(Mehrhoff, 1989). 

The common soil factor at most small whorled pogonia sites is the "highly-acidic (pH 
is between 4.3 and 5.5), nutrient-poor quality of the soil, particularly sandy loams" (Mehrhoff, 
1989; Rawinski, 1986). Although there are several reports elsewhere of small whorled 
pogonias from calcareous or nutrient-rich soils (Correll, 1950; Steyermark, 1963), no small 
whorled pogonia populations in rich soils are known from Virginia (Ware, 1987a). Soil 
moisture levels in "high quality" habitat are generally moist to slightly dry (Ware, 1987a). 
Ware (1994) reports a Stafford County small whorled pogonia site where the soils are 
described as being a clay or silt loam of the Nason-Elioak-Manor soil association in an area 
with alternating bands of sedimentary rock (e.g., shale, siltstone) and igneous intrusive and 
thermally-metamorphosed rock (e.g., basalt and diabase). Therefore, areas with predominantly 
silt loam soils in areas of kno'wn highly differentiated geology cannot be completely excluded 
from searches for small whorled pogonia on the basis of soil parameters alone. 

Nomenclature used in this Report follows A Synonymized Checklist of the Vascular Flora of the United 
States, Puerto Rico, and the Virgin Islands (July, 1998) Biota of North America Project interactive 
website URL at:bttpj/www.csdl.tamu.edu/FLORA/b98/check98.htm 
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Other environmental factors associated with the occurrence of the small whorled 
pogonia include the presence of standing dead trunks, decaying woody debris, the presence of 
leaf litter, and the presence of a fragipan or other impermeable layer beneath the surface (U.S. 
Fish a.i1.d Wildlife Service, i993; Ware 1987a; 1991; 1995). 

Dumfries Road at Talon Drive Site Description 

The Dumfries Road at Talon Drive site is located on the northeast side of Dumfries 
Road (Rt. 234), north of its intersection with Van Buren Road and Old Stage Road in eastern 
Prince William County, Virginia. Exhibit l is a vicinity map that depicts the approximate 
location of the study area. 

The southern and western portions of the site, which border Dumfries Road and Old 
Stage Road are relatively flat or gently sloping. These areas are generally occupied by single 
family homes and businesses aiong with accompanying lawns, gardens, parking lots and other 
areas devoid of natural vegetation, although mixed pine-hardwood forest communities and 
old-field communities are also present. Mixed hardwood forest and pine-hardwood forest 
occur on the more steeply sloped drainageways in the northern, central and eastern portions of 
the site as well as along the unnamed tributary of Quantico Creek that crosses the northeastern 
portion of the site. The topography of the study area is depicted on the USGS Topographic 
Map in Exhibit 2, as well as in the background topo in Attachment I. General vegetative 
cover can be seen in the Spring 2004 color infrared aerial photograph in Exhibit 3 and as the 
background photograph in Attachment I. 

Dumfries Road at Talon Drive Soils 

The soils on the site are mapped as Dumfries sandy loam, Hatboro-Cordorus complex, 
and Quantico sandy loam (Exhibit 4). Based on the Prince William County Soil Survey 
(Elder, 1989), the Dumfries sandy loam and Quantico sandy loam soils, located in the 
northern, central and southern part of the site, are expected to provide "high-quality" 
conditions for the small whorled pogonia, as they are sandy loams, very strongly to strongly 
acid (pH== 4.3 to 5.5), and have low nutrient content. The Hatboro-Cordorus soils, located in 
the northeastern part of the site, have low to moderate nutrient content, are strongly acidic to 
neutral and are not sandy. As noted above, the small whorled pogonia has been recorded by 
Ware (1994) from non-sandy soils in Stafford County, and therefore, the presence of small 
whorled pogonias in areas where Hatboro-Codorus complex soils are mapped can not be 
entirely discounted due to the absence of sandy ioam soils in these areas. 

Habitat Evaluation & Search Methodology 

The habitat evaluation and search for individual small whorled pogonias were 
conducted on July 9 and 10, 2004 by William S. Sipple2

. In conjunction with performing the 
field work at the site, Mr. Sipple visited a known small whorled pogonia colony at another site 
in eastern Prince William County to observe small whorled pogonias and their habitat to 

William S. Sipple is included on the U.S. Fish and Wildlife Service's current list of small whoried 
pogonia survey contacts. 
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ensure familiarity with the visual appearance and seasonal conditions for a local Prince 
William County small whorled pogonia population. Variables reviewed included the visual 
distinctions between it and similar vegetation, and the general habitat associations of small 
whorled pogonias (including the herbaceous plant associates) at this colony. TI1e timing of 
this survey was selected to coincide with the period when the stems and leaves of the smail 

. whorled pogonia are most likely to be visible. Based on the literature consulted (e.g., U.S. 
Fish and Wildlife Service, 1992) and seasonal observations of small whorled pogonias at a 
nearby colony, the date of our site survey was appropriately timed for observing the small 
whorled pogonia if present on the site3

. 

Before beginning intensive searches for individual small whorled pogonias on the site, 
WSSI conducted a field evaluation of habitat suitability throughout the site using scaled 
( l inch = l 00 feet) topographic mapping. This was accomplished by initially assessing the 
entire site's vegetation and soil variability through sampling and qualitative data compilation. 
During the habitat transecting evaluation, the investigator looked casually for small whorled 
pogonias. The compiled field data were then compared with mapping, and the approximate 
boundaries of forested habitat that appeared to be suitable for small whorled pogonia habitat 
searches were established. The preliminary boundaries were field mapped, and thereafter, 
refined with better precision using landmarks, pacing and slope distance estimates. Using this 
method, "low-quality'' habitat (e.g., open areas such as lawns, gardens and early successiona! 
old-field communities) was identified. Similarly, "high-quality'' habitat could be accurately 
evaluated as being initially present or absent. The preliminary habitat evaluation indicated 
that approximately one-fifth of the site supports "high-quality'' habitat. 

Subsequently, the initially developed field maps were refined further by taking into 
account observed smaller scale variations in vegetative composition and pertinent small 
whorled pogonia life history variables. Transects were walked through each area to determine 
whether the quality of the habitat investigated warranted an intensive small whorled pogonia 
search. Overall habitat quality was determined on the basis of the maturity level (age class 
and size) and species composition of the canopy trees, the relative density and species 
composition of understory trees and shrubs, the density and species composition of the 
herbaceous cover including woody seedlings, slope aspect and steepness, relative soil 
moisture, and other parameters such as leaf litter development, degree of canopy openness, 
and presence of coarse woody debris which is a function of necessary soil mycorrhizal 
associations (Yahner, 2000). Orchids, including the small whorled pogonia, require 
mycorrhizal fungus in leaf litter for germination and seedling development (U.S. Fish and 
Wildlife Service, 1992; Jackson and Mason, 1984 ). 

Based on the variables listed above, the habitat quality of each relatively flat area or 
slope facing between northwest and southeast was characterized as "low-quality'', "rnediurn
quality'', or "high-quality'' habitat. These designations were determined as follows: 

(A) "Low-quality" areas have little or no potential to support small whorled pogonias due 
to one or more overriding factors, such as open, treeless areas, woods with an 
immature forest canopy, very dense shrub/sapling or understory vegetation, overgrown 
groundcover, or very dry or wet soil conditions. Because small whorled pogonias 

U.S. Army Corps of Engineers, based on routine consultation with the U.S. Fish and Wildlife Service, 
typically recommends that surveys for small whorled pogonia be conducted in northern Virginia 
between June I and July 20. Neither the Corps nor the Service has requested that a small whorled 
pogonia survey be conducted on the site; however, the Virgiilla Department of Conservation and 
Recreation-Division of Natural Heritage has recommended a sw-vey (VDCR., 2004). 
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rarely occur on slopes facing south or west, areas sloping in these directions are 
considered "low-quality" unless most other habitat parameters are favorable for the 
species. Areas dominated overwhelmingly by Virginia pine are also considered "lo\\r
quality''. Also, because small whorled pogonias are not known to occur in Virginia in 
areas dominated by chestnut oak (Quercus prinus) or southern red oak (Quercus 
falcate) (Ware, 1995), areas strongly dominated by these species are considered "low
quality'' unless other factors are optimal (in which case these areas are rated as 
"medium-quality"). 

(B) "Medium-quality" habitat areas provide conditions approaching, but differing 
somewhat from, the "typical" conditions for small whorled pogonias in Virginia, as 
described in the literature. For example, habitat that is otherwise "high-quality" for 
the small whorled pogonia is considered "medium-quality'' if: 

• the forest canopy trees are somewhat younger or more closely spaced than in 
typical habitat; 

• if the canopy includes moderate numbers of trees (such as Virginia pine and 
chestnut oak) with which the small whorled pogonia is not typically associated; 

• if the understory or ground cover is moderately dense or is composed of species 
with which the pogonia is not typically associated; and/or, 

• if the slope is fairly steep or faces northwest or southeast. 

"Medium-quality" areas may also include habitat areas that are mostly "low-quality'' 
due to one or more overriding factors (as described above), but have some potential 
for occurrence of the small whorled pogonia due to the presence of small patches of 
"medium-" or "high-quality'' habitat. For example, small, limited areas on the site 
with distinctive "rich woods" vegetation and soils were identified and searched as 
"low-quality'' habitat. Similarly, ridge tops on the site with relatively sparse or 
thicker shrub and herb cover, but with a dominance of chestnut oak and Virginia 
pines were considered "low-quality'' habitat. 

(C) "High-quality" habitat areas provide conditions similar to those described for typical 
small whorled pogonia colonies in Virginia (Ware, 1991 ). Chief among the factors 
considered as optimal habitat variables are evidence of past agricultural use, low 
nutrient, acidic sandy soils, open shrub and herbaceous layer, and canopy openings 
that allow filtered sunlight to reach the forest floor. 

After habitat quality was initially evaluated, field mapped, and thereafter refined, all 
"high-quality'' and "medium-quality'' habitat areas on the site were thoroughly and carefally 
searched for individual small whorled pogonias. Parallel search transects spaced at · 
approximately 20 feet apart (or less) were walked along the contours of the slope while 
observers inspected the forest floor closely for small whorled pogonias. Observers walked 
along these transects, looking both for pogonias and for patches of better microhabitat. Where 
this better habitat existed (i.e., "high-quality'' habitat), searches using more closely spaced 
transects (IO to 15 feet apart) were performed. Areas having concentrations of decaying plant 
material, near well-lit gaps, and/or supporting concentrations of plants known to grow in 
association with small whorled pogonia were scrutinized particularly carefully. Any 
vegetation on the site having physical similarity to the vegetative form of small whorled 
pogonia (i.e., Indian cucumber root) was carefully inspected, and positively identified. 
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The investigators also searched for small whorled pogonias in a number of areas 
considered "low-quality", both during the initial habitat evaluation transecting and while in 
transit between search areas. A number of areas identified as "low-quality" habitat were 
searched using transects spaced no less than 20 feet apart to ensure adequate survey coverage, 
and to reduce sampling bias. 

Suitable small whorled pogonia habitat areas were identified and mapped on a 
topographic map (Attachment D into categorical types using "low-quality", "medium-quality" 
and "high-quality" identifiers. Representative photographs of the site's habitat types and 
search areas were obtained, and appear in Exhibit 5. 

Habitat Evaluation/Search Findings 

Using the methods described above, the areas most likely to support small whorled 
pogonias were checked thoroughly and carefully, while a number of areas that might not be 
expected to support the species were also inspected to a degree commensurate with observed 
or measured habitat quality parameters. As indicated on Attachment I, WSSI searched all 
portions of the study area that provided habitat that was considered suitable (i.e., "high 
quality") and moderately or marginally suitable (i.e., "medium-quality") for the small whorled 
pogonia. However, no small whorled pogonias were found in the study area, and given the 
intensity with which the highest-quality areas were searched and the extensive nature of the 
search for this species (i.e., encompassing marginal and some submarginal areas as well), it is 
WSSI's opinion that there is a low probability that this species occurs in the study area. 
Results of the habitat evaluation and search for specific portions of the study area follow. 

Two "high-quality" habitat areas, Area 1 (Exhibit 7, Photo #1) and Area 2 (Exhibit 7, 
Photo #2), were identified, as depicted on Attachment I. Area 1 is a small valley with a 
northwest to northeast exposure. This area is dominated by large American beech and tulip 
poplar, especially in the lower part. There is a low density of beech and black gum saplings 
and a very open herbaceous layer that includes a large number of small whorled pogonia 
associates, including Indian cucumber-root, maple-leaved viburnum, Virginia creeper, striped 
wintergreen, Solomon's-seal, false Solomon's-seal, mountain laurel, catbrier, lowbush 
blueberry, American strawberry bush, naked-flowered tick-trefoil, New York fem, and 
Christmas fem. Area 2 has a northeastern exposure and is dominated by large American 
beech, tulip poplar, and white oak. It has an open herbaceous layer supporting a number of 
small whorled pogonia associates, including Solomon's-seal, false Solomon's-seal, naked
flowered tick-trefoil, maple-leaved viburnum, striped wintergreen, and Indian cucumber-root. 
Both areas were thoroughly searched, but no small whorled pogonias were found. 

Potential habitat for the small whorled pogonia was also found at three areas (Areas 3, 
4, and 5) considered "medium-quality" for the species. Area 3 (Exhibit 7, Photo #3) is a 
relatively level, somewhat xeric area adjacent to an abandoned building in the southeastern 
portion of the site. This area supports large American beech, white oak, and black gum. The 
forest in Area 3 has a medium density of saplings but an open herbaceous layer that includes a 
number of small whorled pogonia associates, including striped wintergreen, American 
strawberry bush, maple-leaved viburnum, Solomon's-seal, false Solomon's-seal, naked
flowered tick-trefoil, and Indian cucumber-root. Area 4 (Exhibit 7, Photo #4) is in the lower 
end of a valley and has a southeastern exposure. It is dominated by American beech and tulip 
poplar and has a number of small whorled pogonia associates, including mountain laurel, 
maple-leaved viburnum, false Solomon's-seal, Indiari cucumber-root, New York fem, a..'1d 
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naked-flowered tick-trefoil, in the shrnb and herbaceous layers. Area 5 is located on the lower 
part of a north-facing valley slope and the adjacent valley floor. It is dominated by American 
beech and white oak and supports a number of small whorled pogonia associates, including 
mountain laurel, lowbush blueberry, striped wintergreen, and maple-leaved viburnum, in the 
understudy and herbaceous layers. However, parts of the slope in Area 5 are somewhat 
densely vegetated with mountain laurel. All of these "medium-quality'' habitat areas were 
searched thoroughly for small whorled pogonias, but no individuals were detected. 

The remainder and the majority of the study area was determined to be unsuitable for 
the small whorled pogonia (i.e., "low-quality" habitat), and all areas not marked by yellow 
hatching on Attachment I are considered unsuitable for the small whorled pogonia. The 
potential habitat for the small whorled pogonia is sparse or of "low-quality" in these areas for 
a number of reasons. Examples of factors that limit habitat quality in these marginal areas are 
as follows: 

• dense young forest vegetation dominated Virginia pine saplings or invasive species 
such as tree-of-heaven (Ailanthus altissima) Japanese honeysuckle (Lonicerajaponica) 
and/or Japanese knotweed (Polygonum cuspidatum) (Exhibit 7; Photo #5); 

• level, dry, gravelly areas with mature Virginia pine and/or chestnut oak, both species 
with which the small whorled pogonia is typically not associated (Exhibit 7; Photo #6); 

• upper gravelly slopes supporting mature dry site species, such as chestnut oak and/or 
Virginia pine (Exhibit 7; Photo #7); 

• trash dumps (Exhibit 7; Photo #8); 
• residential areas with houses, other buildings, and lawns (Exhibit 7; Photo #9); 
• equipment storage areas (Exhibit 7; Photo # 1 O); 
• areas with oldfield vegetation sometimes stockpiled with firewood and woodchips 

(Exhibit 7; Photo #11). 

Nevertheless, due to the fairly wide range of conditions in which the small whorled 
pogonia occurs over its range and the "atypical" conditions in which the species occurs on rare 
occasions, transects and spot-checks of some of these ostensibly "low-quality'' vegetated areas 
were conducted by WSSI in an attempt to minimize search bias. No small whorled pogonias 
were detected in these areas. 

Conclusions 

No small whorled pogonias were found during the survey of the site. "High -quality" 
and "medium-quality" habitat for this species is present on the site, but no small whorled 
pogonias were detected during a thorough search of the site. Given the intensity with which 
the highest quality areas were searched and the systematic nature of the search for this species 
(i.e., investigating all "high-quality" ;md "medium-quality" habitat areas and some "low
quality" habitat areas as well), it is WSSI's opinion that there is a low probability that this 
species occurs on the site, based on the negative search results and largely unfavorable habitat 
parameters on the site for the small whorled pogonia. 

Upon your authorization, we will forward a copy of this report to the U.S. Army Corps 
of Engineers, the U.S. Fish and Wildlife Service, and the Virginia Department of 
Conservation and Recreation-Division of Natural Heritage to obtain their concurrence that the 
small whorled pogonia will not become a constraining land development issue during the 
a.i1ticipatcd federal, state a.i1d local wetlands permitting process. 
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Limitations 

This study is based on examination of the habitat conditions on the study site at the 
time of our review and does not address conditions at a given time in the future. Such habitat 
conditions change over time. In addition, small whorled pogonias may remain dormant for 
several years, without any visible above-ground stems or leaves, between appearances above
ground. Therefore, our conclusions may vary from future observations. 

Our habitat evaluation, small whorled pogonia search, and report have been prepared 
in accordance with generally accepted guidelines for the conduct of such surveys. We make 
no other warranties, either expressed or implied, and our report is not a recommendation to 
buy, sell or develop the property. 

If you have any questions regarding this habitat evaluation, please call our office at 
(703) 631-5800. 

Sincerely, 

WETLAND STUDIES AND SOLUTIONS, INC. 

t~!~ 
Wetland Ecologist 

Craig E. Turner, P.W.S. 
Principal Environmental Scientist 

~;::~ 
Vice President 

Enclosures 

L:! 10000s/ I 043 5/admin/072904SWPreport.doc 
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MAPPED SOILS REPORT FOR DUMFRIES ROAD AT TALON DRIVE 
Project No: 10435 
Applicant/Owner: Zimmer Development Company, LLC 

County Name:: Prince William 

State: Virginia 

Map Symbol Map Unit Name 
18C Dumfries sandy loam 7-15% 

180 Dumfries sandy loam 15-25% 

18E Dumfries sandy loam 25-50% 

27 A Hatboro-Codorus 0-2% 

478 Quantico sandy loam 2-7% 

4 7C Quantico sandy loam 7 -15% 

Taxonomy 
Ultic Hapludalfs 

Ultic Hapludalfs 

Ultic Hapludalfs 

Typic Fluvaquents 

Typic Hapludults 

Typic Hapludults 

Orainage Class 
well drained 

well drained 

well drained 

poorly drained 

well drained 

well drained 

Page 1 of 1 

Hydric Hydric 
National List local List 

NO NO 
NO NO 
NO NO 

YES YES 

NO NO 
NO NO 

Hydric 
Inclusions 

NO 
NO 

1\10 

FREQ FLOODING 
1'-JO 

NO 
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EXHIBIT 5 
SffE PHOTOGRAPMS · 

DUMFRIES ROAD AT TALON DAWE 
WSSi #10435 

~2:·· ·~ ~ 

#I. Looking north at Area 1. This "high-quality" habitat area is dominated by large American bee.ch 
and tulip poplar. It bas a very open herbaceous layer and supports a large number of small whorled 
p~~ as.wciates. However, ll() s~_ ~~ P,O~,nias were found. 

~!t{.; - -\;\~t~i~t~;:irt \., 

_ .. ·~t~ '.-vi 2H6V 1 511 
#2. Looking east at Area 2. This ''high-quality" habitat area has a northeastern exposure aod is 

dominated by large American beech, tulip poplar, and white oak. It bas an open herbaceous layer 
and supports a number of small whorled pogonia associates. However, no small whorled pogonias 
were found. 



EXHIEiT 5 
SITE PHOTOGRAPHS 

DUMFRIES ROAD AT TALON DRIVE 
WSSI #10435 
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#3. Looking northwest at Area 3. This "medium quality" habitat area is relatively level and somewhat 
xeric. It is located adjacent to an abandoned residential building, but supports large American 
beech, white oak and black gum with a medium-density sapling layer. This area has a very open 
herbaceous layer that supports a number of small whorled pogonia associates, but no small whorled 

nias were found. 

#4. Looking northeast at Area 4. This "medium quality" habitat area is located in the lower end or a 
valley and has a southeastern exposure. It is dominated by American beech and tulip poplar, and 
supports a number of smaJI whorled pogonia associates. However, no small whorled pogonias were 
found. 
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EXHIB!T 5 
SITE PHOTOGRAPHS 

DUMFRIES ROAD AT TALON DRIVE 
WSSI #10435 
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#5. Looking north at a dense stand of Virginia pine saplings. Such areas are unsuitable habitat for the 
small whorled pogooia, and no small whorled pogooias were found .. 

#6. Looking north at a forested flat dominated by mature Virginia pines. Such areas are unsuitable 
habicat for ihe smaii whorled pogonia, and no small whorled pogonias were found. 
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SITE PHOTOGRAPHS 

DUMFRIES ROAD AT TALON DRIVE 
WSSI #10435 

. -

#7. Looking north at a gravelly slope supporting mature Virginia pine. Such areas are unsuitable 
habitat for the small whorled pogooia, and no small whorled pogouias were found. 

#8. 
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EXH!BIT5 
SITE PHOTOGRAPHS 

DUMFRIES ROAD AT TALON DRIVE 
WSSI #10435 

. . .. :f?<,~ .. L. -S 
#9. Looking north at an occupied residential building near Route 234 {Dumfries Road). Such areas are 

unsuitable habitat for the small whorled pogonia, and no small whorled pogonias were found. 

#10. 
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EXHIBIT 5 
SITE PHOTOGRAPHS 

DUMFRIES ROAD AT TA.LON DRIVE 
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Looking north at an area supporting oldfield vegetation. Note the stockpiled wood chips and 
firewood in the background. Such areas are unsuitable habitat for the small whorled pogonia, and 
no small whorled pogonias were found. 
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EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: VINT HILL LAND BAY "G" File No. 
Inspection Date: 4-5-05 Time: 11 :45 AM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCTION 

0 Pre-construction Conference D Rough Grading/Utilities 

0 Clearing and Grubbing O Road Prep/Paving 

*State D if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

D Finish Grading 

0 Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 

4/15/05 

COMMENTS: Much of the trail is still not seeded and mulched. This needs to 
be done ASAP. 
Individual Lots (K. Hovnanian) -
Lot 13 - OK 
Lot 14 - Seed & mulch side area back to drop inlet REPEAT 
Lot 27 -OK 
Lot 29 - silt fence is not entrenched 
Lot 30 - Needs a construction entrance and repair silt fence 
Lot 31 - OK 
Lot 32 - Repair silt fence. 
Lot 34 - re-install silt fence or sod REPEAT 
Lot 41 -Repair silt fence 
Lot 43 - bare spots by curb I seed and mulch 
Lot 44-0K 
Lot 46- OK 
Lot 4 7 - Needs more stone I Repair silt fence 
Lot 48 - OK 
Lot 50 - repair silt fence 
Lot 78 -Ok 
Lot 79-0K 
Lot 80- OK 
Lot 81 - Water is being pumped and it is flowing under the silt fence and towards the wetlands. Filter pumped 
water. 
Lot 82 -OK 
Lot 83 - Entrance OK - Needs silt fence - Replace curb and gutter inlet protection in front of lot. 
Lot 84 - Sod or re-install silt fence 
Lot 85 -OK 
Lot 86 - Entrench silt fence 
Lot 87 -OK 
Lot 88-0K 
Lot 89 - entrench silt fence 
Lot 90 - entrench silt fence in front 

Verbal notification given to: Talked with George & Tommy 
Completion deadlines: 4/14/05 

Report prepared by: 
Debbie Switzer 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
George Rosenberger. K. Hovnanian 

From the desk of .. 
Debbie Switzer 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax (540) 349-0878 



EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: VINT HILL LAND BAY "G" File No. 
Inspection Date: 3-17-05 Time: 10:30 AM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCTION 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

·state 0 if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 3/24/05 

COMMENTS: Silt fence is in place behind !ots 84 & 85. Curb and gutter inlet protection has been replace at the end of 
Osborne Dr. Thanks. Silt fence throughout the site is in poor shape. 

Individual Lots (K. Hovnanian) -
Lot 13 - Repair silt fence I construction entrance looks good - use it! 
Lot 14 - Seed & mulch side area back to drop inlet REPEAT 
Lot 27 - OK 
Lot 29 - Paved driveway I Fix silt fence - REPEAT 
Lot 30 - Needs silt fence 
Lot 31 - OK 
Lot 32 - Needs stone for construction entrance. 
Lot 34 - re-install silt fence or sod 
Lot 41 -Clean up in front 
Lot 44 - Repair silt fence 
Lot 46 - Repair silt fence I need a construction entrance 
Lot 47 - Repair silt fence I need a construction entrance 
Lot 48 - repair silt fence I needs more stone on entrance REPEAT 
Lot 50 - fix silt fence 
Lot 78- Ok 
Lot 79 - Repair silt fence I needs a construction entrance 
Lot 80 - Fix silt fence I construction entrance needs stone 
Lot 81 - Clean up construction entrance I repair silt fence 
Lot 82 - Replace silt fence 
Lot 83 - Needs silt fence 
Lot 84 - Sod or re-install silt fence 
Lot 85 - OK 
Lot 86 - Repair silt fence or sod 
Lot 87 - Fix silt fence 
Lot 88 - Fix silt fence 
Lot 89 - Fix silt fence 
Lot 90 - Repair silt fence in front 
Repair silt fence behind lot 79, 80, and 81. 

Verbal notification given to: Talked with Tommy 

Completion deadlines: 3/24/05 

Report prepared by: [jd-PN ~wit 
Debbie S

0

witzer v> 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
George Rosenberger, K. Hovnanian 

From the desk oL 
Debhe Switzer 

E&S Program Manager 
John Marshall SWCD 

98 Alexandri;i r1ke. Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax (540) 349-0878 



John Marshall 
Soil & Water Conservation 

District 
Commonwealth of Virginia 

98 Alexandria Pike, Suite 31, Warrenton, VA 20186-2849 
(540) 347-3120 

CONSERVATION 

FOR YOUR INFORMATION, ATTACHED IS A COPY OF THE LATEST EROSION 
AND SEDIMENT CONTROL (E&S) INSPECTION REPORT FOR YOUR PROJECT. 
IT IS REQUESTED THAT ANY CORRECTIVE ACTION NOTED BE HANDLED AS 
SOON AS POSSIBLE. 

IF YOU HAVE ANY QUESTIONS, PLEASE CALL ME AT 540-347-3120. 

8~1~ 
DEBBIE SWITZER 
E&S PROGRAM MANAGER 



EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" File No. 
Inspection Date: 3-3-05 Time: 2:30 PM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCTION 

Pm-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

*State LJ if 
Regulation repeat 

.:: Temporary Stabilization 

.:: Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 3/11/05 

COMMENTS: Still need to repair the silt fence behind lots 84 & 85. Please replace curb and gutter inlet protection at 
the end of Osborne Dr. The remainder of the proJect is in pretty good shape Please maintain the construction entrances 
and silt fence and keep the roads clean as needed. 

**There are areas along the trail that need to be final stabilized. This is a good time of year to seed and mulch! 

Individual Lots (K. Hovnanian) -
Lot 13 - Repair silt fence I needs more stone on construction entrance 
Lot 14 - Seed & mulch side area back to drop inlet REPEAT 
Lot 27- OK 
Lot 29 - Fix silt fence - REPEAT 
Lot 30 - Needs a construction entrance 
Lot31-0K 
Lot 32 - OK 
Lot 34 - OK 
Lot 41 - OK 
Lot 44- OK 
Lot 48 - repair silt fence I needs more stone on entrance REPEAT 
Lot 50 - fix silt fence 
Lot 67 - clean up road b lot 67 
Lot 78 - Ok 
Lot 80 - Fix silt fence 
Lot 82 - Replace silt fence 
Lot 84- OK 
Lot 85 - OK 
Lot 86 - Repair silt fence 
Lot 87 - Fix silt fence and construction entrance 
Lot 88 - Fix silt fence and construction entrance 
Lot 89 - Fix silt fence and construction entrance 
Lot 90 - OK 

Verbal notification given to: Talked with Tommy 

Completion deadlines: 

Report prepared by: 

3/11/05 

l;:,-At;,,&i,~~ 
D;bbie Switzer 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
George Rosenberger, K. Hovnanian 

From the desk of 
Debbie Switzer 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike. Suite 31 
Warrenton. VA 20186 

(540) 347-3120 ext 3 
Fax (540) 349-0878 



EROSION & SEDIMENT CON1 AOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" File No. 
Inspection Date: 2-17-05 Time: 10:25 AM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCT/ON 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

·state D if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 3/1/05 

COMMENTS: Silt fence has been added along Averbach Ct. Thanks. Averbach Ct. is still very messy. Please scrape 
I sweep it. Several curb and gutter inlet protections have been replaced. The one in front of lots 83 I 84 needs to be 
replaced. Also need to repair the silt fence behind lots 84 & 84. Please note that there are several repeat violations. 

**There are areas along the trail that need to be final stabilized. This is a good time of year to seed and mulch! 

Individual Lots (K. Hovnanian) -
Lot 13 - Repair silt fence I needs more stone on construction entrance I clean up roadway in front along Shugart 
Lot 14 - Seed & mulch side area back to drop inlet 
Lot 27 - sod or seed and mulch 
Lot 29 - Fix silt fence - REPEAT 
Lot 30 - Repair silt fence I Needs a construction entrance 
Lot 31 -OK 
Lot 32 - OK 
Lot 34 - OK 
Lot 41 - Clean up road in front. 
Lot 44 - Repair silt fence 
Lot 48 - Clean up in front I repair silt fence I needs more stone on entrance REPEAT 
Lot 50 - Needs a construction entrance 
Lot 78 - paved driveway I silt fence - Ok 
Lot 80 - OK 
Lot 82 - Needs a construction entrance 
Lot 84 - Clean up road in front I Repair silt fence - replace curb & gutter inlet in front REPEAT 
Lot 85 - Clean up road in front I Repair silt fence 
Lot 86 - OK 
Lot 87 - Clean up road in front I Needs a construction entrance 
Lot 88 - Clean up road in front 
Lot 89 - needs silt fence REPEAT 
Lot 90 - Repair silt fence REPEAT 

Verbal notification given to: Talked with Tommy 

Completion deadlines: 3/1 /05 

Report prepared by: fuJb i,iJ;:\,= 
Debbie Switzer 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
George Rosenberger, K. Hovnanian 

From the desk oL 
Debbw )W:t?er 

E&S ContnJI '·p'ual1st 
John Marsi1c1:1 SWCD 

98 Alexandria P1k•\ SL1te 31 
Warrentor1, VA 20186 

(540) 347 3120 ext 3 
Fax: (540; 349-0878 



EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

ProJect Name: VINT HILL LANOBAY "G" File No. 
Inspection Date: 2/4 & 7/05 Time: 1 :30 PM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCTION 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

*State D if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 2-14f05 

COMMENTS: They are hauling from lot 13 to Averbach Ct. Please add silt fence along the curb in front of the 
stock piles on Averbach Ct. 

Talked with Tommy - they are in the process of replacing several curb and gutter inlet protections. 

Individual Lots (K. Hovnanian) -
Lot 13 - OK 
Lot 27 - Repair silt fence, especially near the curb and gutter inlet. 
Lot 29 - Fix silt fence 
Lot 30 - Clean up in front I Repair silt fence 
Lot 31 -silt fence OK 
Lot 32 - OK 
Lot 34 -
Lot 41 - OK. 
Lot 44-0K 
Lot 48 - Clean up in front of SF. 
Lot 78 - paved driveway I silt fence - Ok 
Lot 80 - OK 
Lot 81 -
Lot 82 - OK 
Lot 84 - Needs silt fence - replace curb & gutter inlet in front 
Lot 85 -Repair silt fence 
Lot 86 - OK 
Lot 87 - CE needs more stone 
Lot 88 - Has 3 piles of stone in front. 
Lot 89 - needs silt fence REPEAT 
Lot 90 - Repair silt fence REPEAT 

Verbal notification given to: Talked with George on Friday and Tommy on Monday 

Completion deadlines: 2-14-05 

Report prepared by: 8~~~~ 
Debbie Switzer 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
George Rosenberger, K. Hovnanian 

From the desk of ... 
Debbie Switzer 

E&S Control Specialist 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax (540) 349-0878 



EROSION & SEDIMENT CON"• nOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" File No. 
Inspection Date: 1/20/05 Time: 1: 1 O PM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCTION 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

·state D if 
Regulation repeat 

.3 Temporary Stabilization 

.3 Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 

COMMENTS: Lot 48 and the roadways in that area are a mess. I've issued a STOP inspection on lot 48. 
Please add a construction entrance and silt fence for this lot and clean up all of Averbach Court. Sutherland Ct. 
looks better. Thanks 

Individual Lots (K. Hovnanian) -
Lot 13 - fix silt fence I clean up road in front. 
Lot 14 - Please add curb and gutter inlet protection until the area by lot 14 is stabilized. 
Lot 27 -OK 
Lot 28 - Complete - RTC 
Lot 29 - Fix silt fence 
Lot 31 -silt fence OK I Paved driveway 
Lot 34 -OK. 
Lot 41 -OK. 
Lot 42 - Complete - RTC 
Lot 44 - Repair Silt fence 
Lot 48 - Needs stone for construction entrance I Repair silt fence REPEAT STOP work order issued 
Lot 78 - paved driveway I silt fence - Ok 
Lot 80 - Silt fence OK I needs stone for construction entrance REPEAT 
Lot 81 - Repair silt fence in back 
Lot 82 - CE - good 
Lot 84-0K 
Lot 85-0K 
Lot 86- OK 
Lot 87 - Repair silt fence and clean up CE 
Lot 88 - Needs stone CE 
Lot 89 - Repair silt fence 
Lot 90 - Repair silt fence 

Verbal notification given to: Talked with George 

Completion deadlines: 

Report prepared by: ~J-b jl~ 
Debbie Switze; 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
George Rosenberger, K. Hovnanian 

From the desk of ... 
Debbie Switzer 

E&S Control Specialist 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax: (540) 349-0878 



EROSION & SEDIMENT CON I AOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" File No. 
lnspectionDate: 12/21/04 Time: 10:25AM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCT/ON 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

*State 0 if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 

12/27/04 

COMMENTS: I talked with Tim Harms - they will install silt fence on the lower side of the trail where it is protected. 
They will seed and mulch after final grade. 

Southerland Court is better, but still messy. Please shovel and clean the road. 

Individual Lots (K. Hovnanian) -

Lot 13 - OK 
Lot 14 - OK - Please clean curb and gutter inlet protection in front of Lot 14. 
Lot 23 - Complete - RTC. 
Lot 25 - Silt fence - OK I yard mulched 
Lot 26 - Complete - Return to County 
Lot 27 - Repair silt fence I Needs stone for construction entrance. 
Lot 28 - Repair silt fence I Driveway is paved 
Lot 29 - Repair silt fence 
Lot 31 - Construction entrance needs stone. 
Lot 32 - Construction entrance needs stone. 
Lot 33 - Complete - Return to County 
Lot 34 - Construction entrance - good I Needs silt fence REPEAT 
Lot 41 - OK 
Lot 42 - Silt fence - OK I Drive way paved. 
Lot 43 - Complete - RTC. 
Lot 44 - Needs more stone for construction entrance I Repair silt fence 
Lot 48 - Needs stone for construction entrance I Repair silt fence 
Lot 78 - Needs stone I silt fence - Ok 
Lot 82 - Construction entrance - good I Needs silt fence behind it 
Lot 84 - Construction entrance - OK I Repair silt fence behind lot. REPEAT 
Lot 85 - Construction entrance - OK 



Vint I-Iii/ Landbay G 
12/21/04 

Lot 86 - OK 
Lot 87 - Needs more stone on construction entrance 
Lot 88 - Needs a construction entrance REPEAT 
Lot 89 - Needs construction entrance REPEAT 
Lot 90 - Repair silt fence. 

Lots 35, 36, 37, 39, and 80 are not activated for inspection yet, but they all need construction entrances. 

Verbal notification given to: Talked with Tommy and George 

Completion deadlines: 12/27/04 

Report prepared by: 2J JjC lLJvt-
Debbie Switzer ~ 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
George Rosenberger, K. Hovnanian 

From the desk of. .. 
Debbie Switzer 

E&S Control Specialist 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax (540) 349-0878 



EROSION & SEDIMENT CONi riOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" File No. 
Inspection Date: 12/8/04 Time: 11 :45 AM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCT/ON 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

.3 Temporary Stabilization 

3 Building Construction 

Finish Grading 

Final Stabilization 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

See below 

12/15/04 

COMMENTS: The trail between this section and the wetlands needs to be seeded and mulched ASAP. 

Southerland Court is extremely messy. Please shovel and clean the road, install construction entrances for each lot and 
maintain the silt fence around the lots. 

There are several curb and gutter inlets that are full and need to be replaced - Shugart Court and on Osborne Dr. near lot 
27. Please also clean the road in front of these inlets. · 

Individual Lots (K. Hovnanian) -
Lot 13 - Construction entrance needs more stone; repair silt fence REPEAT 
Lot 14 -
Lot 18 - complete - RTC 
Lot 25 - Needs sod or silt fence REPEAT 
Lot 27 - Needs silt fence 
Lot 28 - Silt fence - OK I Construction entrance - good 
Lot 29 - Silt fence - OK I Construction entrance needs stone 
Lot 30 - Silt fence - OK I Construction entrance needs stone 
Lot 3·1 - Clean up around entrance 
Lot 32 - silt fence OK I Needs construction entrance. 
Lot 33 -Needs sod or silt fence. 
Lot 34 - Construction entrance - good I Needs silt fence 
Lots 35 - 37 (Needs construction entrance I repair silt fence 
Lot 41 - Needs construction entrance and silt fence REPEAT 
Lot 38-0K 
Lot 39 - Needs construction entrance 
Lot 40 - Needs more stone 
Lot 41 - Needs stone 
Lot 42 - Repair silt fence I Clean up road in front. 
Lot 43 - Repair silt fence I Clean up road in front. 
Lot 44 - Needs more stone 
Lot 78 - Use existing construction entrance and maintain silt fence. 
Lot 79 - Needs stone for construction entrance 
Lot 80 - needs construction entrance 
Lot 81 - Maintain silt fence in front and back 
Lot 82 - Needs silt fence behind it 
Lot 83 - Needs silt fence 
Lot 84 - Repair silt fence behind lot. REPEAT 



Vint Hill Landbay G 
1218/04 

Lot 85 - Maintain silt fence I needs more stone. 
Lot 86 - Repair silt fence I Construction entrance - OK 
Lot 87 -Maintain silt fence I Needs more stone 
Lot 88 - Needs a construction entrance 
Lot 89 - Needs construction entrance 
Lot 90 - Construction entrance needs more stone I maintain silt fence. 

Verbal notification given to: Talked with George and Tommy on site. 

Completion deadlines: 12/15/04 

Report prepared by: 
0 J.']- ) ~ 
/'-1g "1~·" ,J\·_rJ~ ,.~ 

Debbie Switzer ,) 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
George Rosenberger, K. Hovnanian 

From the desk of ... 
Oe,hhie Switzer 

E&S r;ontrol Spocialist 
.Jot;;, )kirshal! SWCD 

98 Alexan,!ria Pike. Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax (540) 349-0878 



Vint Hill Landbay H 
11122/04 

Miller & Smith Homes 
Comrie Court is messy Each lot needs an individual construction entrance and silt fence around the lot. 
The construction trailer needs more stone on entrance to prevent tracking. 
Lot 9 - OK - ATC 
Lot 10 - OK - ATC 
Lot 11 - Repair silt fence I Need more stone on entrance. 
Lot 12 -Repair silt fence I construction entrance OK 
Lot 13 - Repair silt fence I construction entrance needs stone 
Lot 14 - Needs silt fence I construction entrance OK 
Lot 15 - Repair silt fence I construction entrance -OK 
Lot 16 - Repair silt fence I Needs construction entrance REPEAT 
Lot 17 - Repair silt fence I Needs construction entrance REPEAT 
Lot 18 - Repair silt fence I Needs construction entrance REPEAT 
Lot 75 - OK - RTC 
Lot 76 - Need silt fence in back corner. * 
Lot 77 -OK 
Lot 78 - silt fence - OK I Construction entrance needs stone. 

Verbal notification given to: Spoke with Nelson 

Completion deadlines: 12/16/04. 

B~-0~ j C-~ -J 

Debbie Switzer 
Report prepared by: 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Milton Seabolt, Engle Homes 
Steve Bryson, Engle Homes 
Nelson Green, Miller & Smith Homes 

From the desk of ... 
Debbie Switzer 

E&.3 Control Specialist 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext. 3 
Fax: (540) 349-0878 



EROSION & SEDIMENT CON'1 nOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" File No. 
Inspection Date: 10/28/04 Time: 2:10 PM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCTION 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

*State 0 if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 

COMMENTS: Please install construction entrance and silt fence for each lot. All equipment leaving the road must use 
stone construction entrances. 

Individual Lots (K. Hovnanian) -
Lot 3 - There is a bare area in back. Needs sod or seed and mulch. REPEAT 
Lot 12 - Complete - RTC 
Lot 13 - Construction entrance OK; repair silt fence 
Lot 14 - D/W entrance paved; silt fence OK 
Lot 16 - Complete RTC 
Lot 18 - Apron and side walk in. 
Lot 20 - Complete - RTC 
Lot 21 - Complete - RTC 
Lot 22 -_Complete - RTC 
Lot 25 - Repair silt fence ; dress up construction entrance 
Lot 28 - Needs silt fence and Construction entrance REPEAT 
Lot 29 - Needs construction entrance 
Lot 30 - Needs construction entrance I repair silt fence 
Lot 31 - construction entrance good I repair silt fence 
Lot 32 - Reinstall silt fence I needs construction entrance 
Lot 33 - repair silt fence 
Lot 34 - Needs construction entrance I Needs silt fence REPEAT 
Lot 40 - Needs construction entrance and silt fence 
Lot 4 1 - Needs construction entrance and silt fence 
Lot 42 - Construction entrance OK I Needs silt fence 
Lot 43 - Needs construction entrance and silt fence REPEAT 
Lot 44 - Needs construction entrance I silt fence OK 
Lot 78 - Needs silt fence and construction entrance. Clean up road in front! 
Lot 84 - Needs silt fence and construction entrance 
Lot 86 - Need silt fence and construction entrance 
Lot 87 - Needs construction entrance and silt fence 
Lot 90 - silt fence and construction entrance - OK 



Vinthi/1 Landbay G 
Pg2 
10128/04 

Verbal notification given to: Spoke with Mr. Rosenburger on site 

Completion deadlines: 11/5/04 

Report prepared by: f:i~j,&'i-
Debbie Switzer 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 
George Rosenberger, K. Hovnanian 

From the desk of ... 
Detihie Switzer 

E&S Control Specialist 
.John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax (540) 349-0878 



EROSION & SEDIMENT CONi tlOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" File No 
Inspection Date: 10/6/04 Time: 8:40 AM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCT/ON 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

*State D if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 

COMMENTS: There are many new lots opening up. Please install construction entrance and silt fence for each lot. All 
equipment leaving the road must use stone construction entrances. 

Individual Lots (K. Hovnanian) -
Lot 2 - Complete ATC 
Lot 3 - There is a bare area in back. Needs sod or seed and mulch. REPEAT 
Lot 12 - Repair silt fence. 
Lot 13 - Not started yet. Need construction entrance; repair silt fence 
Lot 14 - Construction entrance - OK; Repair silt fence 
Lot 15 - Complete - RTC 
Lot 16 - driveway paved; yard mostly sodded. Some disturbance in back 
Lot 17 - Complete - RTC 
Lot 18 - Put up silt fence or extend stone - REPEAT 
Lot 20 - Needs construction entrance and silt fence - REPEAT 
Lot 21 - Repair silt fence 
Lot 22 -_Paving sidewalk I install silt fence or sod. 
Lot 24 - Complete - RTC 
Lot 25 - Repair silt fence ; Construction entrance needs stone 
Lot 28 - Needs silt fence and Construction entrance 
Lot 31 - Needs silt fence and construction entrance 
Lot 33 - Clean up construction entrance I repair silt fence 
Lot 34 - Needs construction entrance I Needs silt fence 
Lot 42 - Needs construction entrance I Needs silt fence 
Lot 43 - Needs construction entrance and silt fence 
Lot 78 - Not started yet. Will need silt fence and construction entrance 
Lot 84 - Not started yet. Will need silt fence and construction entrance 
Lot 86 - Not started yet. Will need silt fence and construction entrance 
Lot 91 - Complete - RTC 
Lot 93 - paved I silt fence OK 
Lot 94 - paved I silt fence OK 
Lot 95 - Needs silt fence or sod 
Lot 9fi - Complete - RTC. 
Lot 97 - Complete - RTC 



Vinthi/1 Landbay G 
Pg2 
10/6/04 

Verbal notification given to: Spoke with Mr. Rosenburger on site 

Completion deadlines: 10/15/04 

Report prepared by: Q& ))1,,~~ 
Debbie Switzer 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 
George Rosenberger, K. Hovnanian 

From the desk of. .. 
Debbie Switzer 

E&S Contrnl Specialist 
John Mar~hall SWCD 

98 Alexandria P1k2. Suite 31 
Warrenton. VA 20186 

(540) 347-3120 ext 3 
Fax (540) 349-0878 



EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: VINT HILL LAN OBA Y "G" File No. 
Inspection Date: 9/9/04 Time: 11 :25 AM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCT/ON 

C Pre-construction Conference D Rough Grading/Utilities 

C Clearing and Grubbing D Road Prep/Paving 

''State D if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

D Finish Grading 

D Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

9/17/04 

See below 

COMMENTS: The cul-de-sac area at Shugart Ct. is very messy. Clean up the road and install silt fence and 
construction entrances. 

Individual Lots (K. Hovnanian) -

Lot 2 - Silt fence - OK I They are getting ready to pave the sidewalk and driveway. 
Lot 3 - There is a bare area in back. Needs sod or seed and mulch. 
Lot 9 - Complete - RTC 
Lot 12 - construction entrance needs stone; silt fence OK 
Lot 13 - construction entrance needs stone; silt fence OK 
Lot 14 - Construction entrance needs stone; silt fence OK 
Lot 15 - paved and sodded. - Bare area in back. Need to sod or seed and mulch. 
Lot 16 - the sidewalk is in, sod or seed and mulch or put the silt fence back up. 
Lot 17 - Clean up construction entrance; Needs silt fence 
Lot 18 - Clean up construction entrance; Needs silt fence 
Lot 19 - Complete - RTC 
Lot 20 - Needs construction entrance and silt fence 
Lot 21 - Silt fence OK; Construction entrance - OK 
Lot 22 -_Silt fence OK; Construction entrance - OK 
Lot 24 - Silt fence OK; Construction entrance - OK 
Lot 25 - Silt fence OK; Construction entrance needs stone 
Lot 33 - Not started yet. Needs construction entrance and silt fence 
Lot 43 - Digging out basement. Needs construction entrance and silt fence 
Lot 91 - construction entrance needs stone; silt fence OK 
Lot 93 - silt fence -OK; Construction entrance needs stone. 
Lot 94 - silt fence OK 
Lot 95 - Tack up silt fence 
Lot 96 - Tack up silt fence ; construction entrance needs stone. 

Verbal notification given to: Spoke with Mr. Rosenburger on site - They will clean up Lots 17 & 18 today 

Completion deadlines: 9/17/04 

Report prepared by: 
Debbie Switzer 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
Butch Crouch, William A Hazel, Inc. 
George Rosenberger, K. Hovnanian 

fr,"Jrn lh - de ;,h uf ... 
Debbie !Switzer 

F&'., r·,1,:>rr: ":::'Clc!list 
.Inn:,'''·" S\NCD 

98 Alex:J11dr·.! ':,c ',urte 31 
Vnr, ~,-,t,: JA 20186 

(540) 347-31:20 ext 3 
Fax (540) 349-0878 



Lot 68 - No work started yet. 
Lot 23 - Construction entrance OK; silt fence OK 
Lot 24 - Construction entrance OK; silt fence OK 
Lot 25 - Construction entrance - OK; Silt fence OK 
Lot 26 - silt fence OK - Can have only one construction entrance - close off one opening with silt fence. 
Lot 71 - Silt fence OK- Construction entrance - OK 

Miller & Smith Homes 
Lot 7 -· complete - Return to County 
Lot 8 - complete - Return to County 
Lot 9 - Construction entrance needs more stone; silt fence - OK 
Lot 10 -Needs stone for construction entrance- REPEAT. Silt fence OK 
Lot 7 4 - complete - Return to County 
Lot 75 - Tack up silt fence I construction entrance- OK 
Lot 76 - silt fence - OK/ construction entrance - OK 

Verbal notification given to: 

Completion deadlines: 9/17/04 

Report prepared by 
Debbie Switzer 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 
Tom Cummings, Engle Homes 
Nelson Green, Miller & Smith Homes 
Calvin Hardin (e-mail) 

Fram the desk of. 
Debbie Switzer 

E&S Control Specialist 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax (540) 349-0878 



EnuSION & SEDIMENT Cul'. 1 AOL 
INSPECTION REPORT 

Project Name: VINT HILL LAN DB A Y "G" File No. 
Inspection Date: 8/11/04 Time: 12:10 PM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCT/ON 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing Road Prep/Paving 

·state 0 if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

See below 

COMMENTS: Overall the site looks pretty good. See notes below. 

Individual Lots (K. Hovnanian) -

Lot 2 - Silt fence - OK I Construction Entrance - OK 
Lot 5 - paved and sodded - Return to County 
Lot 8 - Complete - RTC 
Lot 9 - seed and mulch or put up silt fence 
Lot 12 - construction entrance OK; silt fence OK 
Lot 13 - construction entrance needs stone; silt fence OK 
Lot 14 - Construction entrance OK; silt fence OK 
Lot 15 - paved and sodded. 
Repair the drop inlet protection behind this lot 
Lot 16 - Needs construction entrance; silt fence OK. 
Lot 17 - Clean up construction entrance; tack up silt fence. 
Lot 18 - Clean up construction entrance; silt fence OK 
Lot 19 - _Construction entrance OK 
Lot 20 - Construction entrance OK 
Lot 21 - Needs silt fence in front. 
Lot 22 -_Needs silt fence in front 
Lot 24 - Clean up road in front 
Lot 25 - Tack up silt fence 
Lot 91 - construction entrance - OK; silt fence OK 
Lot 93 - tack up silt fence 
Lot 94 - Tack silt fence up. 
Lot 95 - Tack up silt fence 
Lot 96 - Silt fence -OK; construction entrance OK 
Lot 97 - Return to county 
Lot 98 - Return to county 
Lot 99 - Needs silt fence at lower end or sod 

8/20/04 



ERuSION & SEDIMENT CON'a nOL 
INSPECTION REPORT 

'reject Name: VINT HILL LANDBAY "G" File No. 
Inspection Date: 7/26/04 Time: 10:15 AM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCT/ON 

Pre-construction Conference Rough Grading/Utilities 

Clearing arid Grubbing Road Prep/Paving 

3 Temporary Stabilization 

3 Building Construction 

Finish Grading 

Final Stabilization 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

.__ 

COMMENTS: Shugart Court is looking much better. Construction entrances are in and the road is cleaner. 

The following violations need to be corrected: 

• There are several repeat violations noted below. Stop work orders will be issued next time if the problems are not 
addressed. 

• Maintain I replace curb and gutter inlet protections throughout site. 

Individual Lots (K. Hovnanian) - All entrances used by construction traffic MUST have a stone construction entrance 

>t 2 - clean up around construction entrance and repair silt fence. 
Lot 5 - repair silt fence on site (REPEAT) 
Lot 8 - Complete - RTC 
Lot 9 - Needs silt fence (REPEAT) 

. Lot 1 O - Complete - RTC 
Lot 11 - Complete - RTC 
Lot 14 - repair construction entrance - Needs more stone- clean up mud on road (REPEAT!) There is a crew on site 
installing silt fence and the stone is on the way . · 
Lot 15 - repair silt fence, (REPEAT) 
Lot 16 - Needs silt fence and construction entrance. 
Lot 17 - Needs a construction entrance - add stone and silt fence (REPEAT) 
Lot 19 - Need to clean road in front and replace curb & gutter inlet protection. 
Lot 21 - add stone on construction entrance (REPEAT) 
Lot 22- add stone to entrance (REPEAT) 
Lot 23 - Complete - RTC 
Lot 24 - Construction entrance - OK; repair silt fence 
Lot 25 - Maintain silt fence 
Lot 91 - construction entrance - OK; maintain silt fence 
Lot 93 - silt fence - OK 
Lot 94 - Tack silt fence up. 
Lot 95 -
Lot 96 - Silt fence -OK; construction entrance OK 



Verbal notification given to: Spoke with Mr. Rosenburger on site. Crews are on site putting up silt fence and stone for 
construction entrances have been ordered. 

Completion deadlines: 8/2/04 

Report prepared by: Z)R#Jv}!Jl~ 
Debbie Switze~' 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 
George Rosenberger, K. Hovnanian 

From the desk of ... 
Debbie Switzer 

E&S Control Specialist 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax: (540) 349-0878 



EFt\.JSION & SEDIMENT CON I rlOL - " INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" File No. 
Inspection Date: 7/1/04 Time: 12:10 PM Inspected by: Debbie Switzer 

STAGE OF CONSTRUCT/ON 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing ~ Road Prep/Paving 

S Temporary Stabilization 

S Building Construction 

Finish Grading 

Final Stabilization 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

7/12/04 

COMMENTS: All of the roads in this section are extremely messy. There is heavy tracking from the stock pile between 
lots 41 & 42. 

The following violations need to be corrected: 

1. MS-17 - Shugart Court is still extremely messy. (K. Hovnanian) REPEAT 
Roads need to be scraped/swept 
All silt fence needs to be repaired/re-installed 
Construction entrances need to be fixed up. 
Add a construction entrance to the stock pile. 

Individual Lots (K. Hovnanian) - All entrances used by construction traffic MUST have a stone construction entrance 

Lot 2 - entrance and silt fence OK 
Lot 4 - Return to County 
Lot 5 - entrance OK, repair silt fence on site {REPEAT) 
Lot 6 - lot sodded- Return to County 
Lot 7 - lot sodded- Return to County 
Lot 8 - Needs silt fence 
Lot 9 - Needs silt fence 
Lot 1 0 - entrance and silt fence OK 
Lot 11 - entrance and silt fence OK 
Lot 14 - repair construction entrance - clean up mud on road {REPEAT) 
Lot 15 - repair silt fence, (REPEAT) 
Lot 16 - They are getting to pave entrance 
Lot 17 - Needs a construction entrance - add stone and silt fence 
Lot 1 9 - install silt fence and clean up construction entrance 
Lot 21 - add stone on construction entrance 
Lot 22- add stone to entrance (REPEAT) 
Lot 23 - entrance and silt fence OK 
Lot 24 - add #3 stone to entrance - used by traffic - clean up mud off roads, Tack up silt fence REPEAT 
Lot 26 - Return to County 
Lot 91 - Needs construction entrance, tack up silt fence 
Lot 96 - Needs construction entrance 
Lot 97 - Return to County 



Verbal notification given to: 

7/12104 Completion deadlines: 

£\_j.~.]~ 
Debbie Switzer 

Report prepared by: 

Written notification given to: Vint Hill EDA 
Dave Simons, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 
George Rosenberger, K. Hovnanian 

- " 

From the desk of ... 
Debbie Switzer 

E&S Control Specialist 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 ext 3 
Fax: (540) 349-0878 



.LI •UU JUnl'I l'IHt"<:::iHHLL :,WLl) -t 3477905 

EROSION & SEDIMENT CONTROL 

INSPECTION REPORT 

Project Name: VINT HILL LANOBAV "G" File No 
Inspected by: Inspection Date: 4/1/04 Time: 2:00 PM 

STAGf= OF CONSTRUCTION 

Pre-construction Conference Rough Grading/Utilities 

Clearing and G11Jbbing 2: Road Prep/Paving 

~state [l if 
Rsgulallon repeat 

C: Temporary Stabilization 

2 Building Construction 

N0.672 

Mike Blake 

Fin,sh Grading 

Final Stabilization 

(;105 

(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Rain today. Stone has been laid on remainder of roads Inlet prorecTIOns look good. 

T~e following violations need to be corrected: 

1. MS·lO - Install inlet protection on the new curb inlets. 

2. MS·1 - Seed and mulch disturbed areas behind curbs now that they have been backfilled. 

!a,divldual Lots (t<. Hovnanian) 
Loi 2 - entrance and silt fence OK 
Lot 3 - entrance and silt fence OK 
Lot 4 - silt fe11ce OK, Md #3s to entrance 
Lot s - silt fence OK. add #3s to entrance 
Lot 6 - entrance and silt fence OK 
Loi 7 - install silt fence along front and bacl< of lot {BEP§AT VIOLATION}. entrance OK 
Lot 23 - foundation in place, install construction entrance and silt fence 
Lot 26 - foundation in place, i11stall construction enrrance and silt fence 
Lot 97 - reiqstaU silt fence or sod lot 
Lot 98 - install sill fence along front 
Lot 99 - entrance and silt fence OK 

Verbal notification given to: 

Completion deadlines: ~=~ , 
Report prepared by; ~ · ~ 

Mike Blake 

Written notification given to: Vint Hill EDA 
Dave Simons. Millar & Smith 
Butch Crouch, William A. Hazel, Inc. 
George Rosenberger, K. Hovnanian 

Frorn lhe desk of ... 
Mlks Bls1<11 

E&S P,og,am Manager 
John MtV5hall SWCO 

9fl Al8Kandri11 Pike. Suits 31 
Warrenton. VA 20186 

(540) 347-3120 
Fu (540) 349-0878 



17:06 JOHN tlARSHALL SWCD -; 3477905 

EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: VINT ljlll LANOBAV "G" File No 
Inspected by: Inspection Date: 4/1/04 Time: 2:00 PM 

STAG; OF CONSTRUCTION 

Pre-construction Conference F:ougn Grading/Ut1ht1es 

Clearing and Grubbing .:;:. :1oad Prep/Paving 

·state [l if 
Regulation repeat 

~ Temporary Stabilization 

2 Building Construction 

1°.672 

i 

Mike Blake 

Finish G rading 

F,nal Sub1l1zation 

(section) 11,olation P, ,)blem location & description Corrective action required Deadline 

COMMENTS: Rain today. Stone h.is bean laid on remainder of roads Inlet protections look good. 

The following violations need to t:e corrected; 

1. MS· 1 o - Install inlet protection ein the new curt> inlel6. 

2. MS·l - Seed and mulch disturb:1C1 areas behind curbs now that they have been backfilled 

!rJ,divldual Lots (K. Hovnanian) 
Lot 2 - entrance and silt fence OK 
Lot 3 - entrance and silt fence OK 
Lot 4 - silt fe11ce OK, agg #3s to en1Jrn 
Lot s - silt fence OK. add #3s to em1m 
Lot 6 - entrance and silt fence OK 
Lot 7 - install silt fence along front 6:nd back of lot {AEP;AT VJOLAitON). entrance OK 
Lor 23 - foundation in place, install ;:onstruction entrance and silt fence 
Lot 26 - foundation in place, install ;:onstruction entrance and silt fence 
Lol 97 - reiqstaU sjlt fence or sog lo.', 
Lot 98 - install silt fence along front 
Lot 99 - entrance and silt fence OK 

Verbal notification given to: 

Completlon deadlines: 4/1:f 

Report prepared by: M.i (A;.~
Mi'ie Blake 

Written notification given to: Vir,t H,11 EDA 
Da•,e Simons. Millar & Smith 
Butch Crouch, William A. Hazel, Inc. 
GE' Jrge Rosenberger. K. Hovnanian 

rorn lhe d&9k of. .. 
Mike Blews 

E& Program Manager 
JO n Mar3ha" SWCO 

96 Als>o:a dria Pike. Suits 31 
W rrenton. VA 20166 

(540} 3-H-3120 
F ~·. (540} 349-0876 

l:IBS 



JOHN MARSHALL SWCD ~ 3477905 

EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: VINT HILL LANQBAX "G" File No. 
Inspected by: Inspection Date: 3118/04 Time: 11;00 AM 

STA,Gs OF CONSTRUCTION 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing ~ Road Prep/Paving 

·state 0 if 
Regulation repeat 

=. Temporary Stabilization 

E Bullolng Construction 

ND.593 

Mike Blake 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

(;104 

COMMENTS: Seeding and mulching of the majority of the disturbed areas has been completed and looks good. With the 
exception of the areas draining to sediment basin #1, most areas on site have been seeded and mulched. Flushing of 
waterlines underway on site. Need to keep Mauchley Court and Osborne Drive clean. Keep inlet protections cleaned out. 

The toUowlng vlolatlons need \o pe couected: 

1. MS-17 -Add stone to construction entrance onto Osborne Coun. 

Tb~ t0Jlowi119 violations have been cou.;st,;g: 

2. MS·11 - Silt fence has been installed around storm sewer outfall structure <38>. 

3. MS-4 - Sill fence below lots 71 & 72 is in place and holding welt. 

Individual Lots (K. Hovnanian) 
Lo! 3 - entrance and silt fence OK 
Loi 4 - entrance and silt I ence OK 
Lots - install silt. tenc;e jn !root. block off entrance with silt fence or install construction entrance 
Lot 6 - install silt fence a!ong front of lot, add stone to c;ons1rucUon entrance 
Lot 7 - install silt fence along front and bacl< of lot install construction entra.nce with f3 st.one 
Lot 97 - entrance and silt fence OK 
Lot 99 - entrance and silt fence OK 

Verbal notlfic11tion given to: Kevin Friel 

Completion deadlines: -u
4

L~.,, 
Report prepared by: i!1 vi,_~-

Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Burch Crouch. William A. Hazel. Inc. 
George Rosenberger, K. Hovnanian 

From the d~sk o! ... 
Mil<e a1aice 

E&S Program Man!lgar 
Jonn Marshall SWGD 

98 Alexandria F'lll'a, Suite 31 
Warrenton, VA 20186 

(640) 347-3120 
fax; (S40l 349-0878 



C2 25- 200-l 17:87 JIJHH MARSHALL 3WCD-. ::::-177'305 

EROSION & SEDIMENT CONTROL 

INSPECTION REPORT 

Project Name: YIHI HILL LANPBAY 'jG" File No. 
Inspected by: Inspection Date: 2125/04 Time: 2:30 PM 

STAGE' OF CONSTRUCTION 

Pre-construction Conference Rough Grading/Utilities 

Clearing and Grubbing '.; Road Prep/Paving 

·state 0 if 
Regulation repeat 

3 Temporary Stabilization 

3 Building Construction 

t·JO. 52'3 

Mike Blake 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Sediment basin #2 was removad - channel constructed. Super silt fence and rock check dam in place. 

The following, violations need to .be couecteg: 

1. MS-11 - Install rip rap outlet protsction at storm sewer ourfall structure <38> into stream channel. Install silt fence, 
per approved plan, around culvert outlet. Seed and mulch all dlsturned areas leading into channel. (REPEAT 
VIOLATION) 

2/26 - Rip rap outlet protection has been installed, however silt fence has not been installed and tile areas 
have not been seeded and mulched. 

2. MS·17 - Add stone to construction entrance onto Osborne Court. 

3. MS-4 - Sediment traps on lots 71 & 72 have been removed. Make sure all silt fence is up and in good condition. 

4. MS·17 - Pumping underway out of sediment trap on 101 54. ALL PUMPING MUST USE A SILT BAG TO FILTER 
THE WATER. Any future violations may result in a Stop Work Order on the project. 

The following violation a have be@ corrected: 

5 MS-11 - Rip rap has been placed along channel to pumpstation. 

6. MS-11 - Rip rap outlet protection has been Installed at storm sewer outfall into sediment basin 111. 

lndlvldua.l Lots (K. Hovnanian) 
Lot 3 - rein$tall sj!t fence, install construction entrapce witb #3 s1one 
Lot 6 - install silt fence along front and back of lor, lnsraU constructjon entrance with #3 stone 
Lot 7 - Install srlt fence along from and back of lot. install construction entrance with #3 stone 
Lot 97 - maintain slit rence and entrance 
Lot 99 - maintain silt fence and entrance 

Verbal notification given to: t<evjp Friel, George Rosenberger 
Completion deadlines: ~04 l/r4_ 
Report prepared by: 9-,. 

Mike Blake 

Written notification given to: Vint Hill EDA 
From the de:ik of... 

[;102 

Kevin Friel, Miller & Smith 
Butch Crouch, WIiiiam A. Hazel, Inc. 
George Rosenberger. K. Hovmmian 

Mtk8 Btaka 
E&S Program Mana9ar 

John Marel'lail SWCD 
BB Alexandria Pli<a. Suite 31 

Warrenton, VA 201S6 

(540) 347-3120 
Fu (540) 349-0676 



08:44 JOHN MARSHALL SWCD ~ 3477905 

John Marshall SWCD 
98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 
(540) 347-3120 
(540) 349-0878 (fax) 
E-mail address: michael-blake@va.nacdnet.org 

l'o: Kevin Friel From: Mike 81ake 

Fax: Date: 2/3/04 
347-7905 

Phone: Pagesc 5 (including cover) 

Re: E&S Reports 

0 Urgent D For Review O Please Comment O Please Reply 

Kevin 

NO. 438 

D Please Recycle 

Here are my reports from yesterday. Tne soil stAbili2a1ion matting Issues can be put on hold until the 
weather adows for installation. 

If you have any questions, let me know. 

Thanks 

Mike 

r.;,01 



08:44 JUHN MARSHALL SWCD ~ 3477905 

EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: Y•NJ HILL bANDBAY "Q" 
Inspection Date: 212/04 Time: J 1 :30 AM 

Fife No. 
Inspected by: 

STAGE; OF CONSTRUCTION 

Pre-constnJction Conference Rough Grading/Utilities 

Clearing and Grubbing '.;: Road Prep/Paving 

·state 0 jf 
Regulation repeat 

S Temporary Stabilization 

S Building Construction 

N0.438 

Mike Blake 

Finish Grading 

Final Stabilization 

l;i04 

(section) violation Problam location &. description Corrective action required Deadline 

COMMENTS: Site snow covered. Work underway on sanilary sewer lines Averbach Court. 

The following v!olatlona need to be corrected: 

1. MS-11 - Channel to pumpstation has been constructed. However soil slabllization manlng is required in the bottom of 
the channel since the exi5tin9 rip rap is no longer being used. (REPEAT 'VIOLATION) 

- 212 - Silt fence has been repaired. Rip rap slill needs fO be placed in channel. 

2 MS-11 - ll'ISlall rip rap outlet protection at storm sewer outfall ,nto sediment basin #1. (REPEAT VIOLATION} 
- 2/2 - Not yet completed. 

3. MS-11 - Jnstall rip rap outlet protection at storm sewer outfall structure <38> into stream channel. Install silt fence. 
per approved plan. around culvert outlet. Seed and mulcl'i all disturbed areas leading into channel. (REPEAT 
VIOLATION) 

- 2/2 - Not yet completed. 

4. MS-4 - Install/repair silt fence below lot 72. 

5. MS-17 - Maintain construction entrance onto Osborne Court. Muddy from vehicular traffic. 

The toUowing vlotatlons need, to be corrected: 

6. M~1 - The following areas have bean seeded and mulched: 
Lots 12,26 
Lots 91-94 

lodlvlduat bots (K. Hovnanian) 
Lot 3 - inactive 
Lot 4 - inactive 
Lot 97 - add VDOT #3 stone to construction entrance, repair silt fence 
Lot 99 - add VDOT #3 stone to conslrucrion entrance, repair silt fence 

Verbal notification given to: Faxed to Kevin Friel 
Completion deadlines: ~P,-SSED ~ 
Report prepared by: ) W. M 

Mike Blake 

Wrhten notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Haiel, Inc. 
George Rosenbarger, K. Hovnanian 

From the desk oL 
Mike Blake 

E&S Program Manager 
Jann Marehall swco 

98 Alexeridria Pil<e, Suite 31 
WerrentOtl, VA 20188 

{540) 347-3120 
Fax: (S40) 349-0676 



08:44 JOHN MARSHALL SWCD ~ 3477905 

lot 67 - install sift fence along road and lot 60, install constnJctlon entrance 
Lot 70 - maintain construction entrances and silt fence 
Lot 72 - maintain construction entrances and silt fence 
lot 73 - foundation in place, maintain silt fence and construction entrance 

VerbaJ notltlcallon given to: Junior, Faxed to Kevin Friel 

Completion deadlines; PASSED 

Report prepared by: rhul,Jw ~ 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel. Miller & Smith 
Butch Crouch, William A. Ha2el, Inc. 
Tom Cummings, Engle Homes 

N0.438 [;103 

From ttia deek of... 
Mil\11 BlaKe 

E&S Program Met1ag•r 
John Marshell SWCO 

98 A1exanaria F'rk11. Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fair. (540) 349-0878 



01/05/2004 12:05 JOHN MARS~ALL SWCD ~ 3495022 

John Marshall 
Soil & Water Conservation 

District 
Commonwealth of Virginia 

98 Alexandria Pike, Suite 31, Warrenton, VA 20186-2849 
(540) 34 7-3120 

January 5, 2004 

Kevin Friel 
Miller & Smith 
P.O. Box 861456 
Warrenton, VA 20187-1456 

Re: Vint HilJ, Landbay's ''G" and "H" 

Dear Mr. Friel: 

The most recent Eros10n and Sediment Control Inspection of rhe property (report atcached) 
reveaJs the previously recorded problems have not been co1rected. Violations of the Virginia 
Erosion and Sedime11t Control Law cited on the last inspection report, dated 11/24/03, and new 
violations identified in the 12130/03 report, include the following: 

Landbay "G" 

• Minimum Standard 1 states that permanent soil stabilization shilll be applied to 
denuded areas within seven days al'ter final grade is reached on any portion of the site. 
Temporary soil stabiJization shall be applied within seven days to denuded areas that 
may not be at final grade but will remain dormant for longer than 30 days. Several 
areas identified on the attached report must be stabilized. 

• Minimum Standard 11 states that befott newly constructed stormwater conveyance 
channels or pipes are made operational, adequate outlet protection and any required 
temporary or pennanent channel lining shall be instillled in both the conveyance 
channel and receiving channel. Outlet protection and soil stnbili7..ation matting must be 
installed as outlined in the attached inspection report. 

Landbay "H" 

• Minimum Standard 1 states that permanent soil stabilizntion shall be applied to 
denuded areas within seven days after final grade is reached on any portion of the site. 
Temporary soil stabilization shall be opplied within seven days to denuded areas that 
may not be at final grade but will remain dormant for longer than 30 days. Several 
areas identified on che att.1ched report must be stabilized. 

"ConservintJ Natural Resrw.rce.r:; fnr a. BPtter En.virnnmPn.t" 

NO.:::SS D81 



• Minimum Standard 4 states that "sediment basins and traps, perimeter dikes. sediment 
harriers and other measures intended to trap sediment shall be constructed as a flcst 
step in any land disturbing activity and shall be made functional before upslope land 
disturbance takc..'l place." Silt fence and diversion dikes need to be fixed ac(;ording to the 
attached inspection report. 

Minimum Standard 10 states that all stonu sewer inlets that are made operational 
during construction must be protect:td. Clean out and repair all culvert and stonn drain 
inlet protections. 

Minimum Standard 11 states that before newly constructed storm water conveyance 
channels or pipes are made operational, adequate outlet protection and any required 
temporary or permanent channel lining shall be installed in both the conveyance 
channel and receiving channel. Rip rap and soil stabilization matting must be installed as 
outlined in {he attached inspeccion report. 

• Minimum Standard 15 states that "the bed and banks of a watercourse shall be stabilized 
immecUately after work in the watercourse is completed." wcaU soil stabiliz.a.tion matting ~ 
outlined in the attached inspection report. 

Please consider this a Notice of Violation. Pai lure to meet the requirements of the above 
Minimum Standards by 1/19/04 may resulr in a Stop Work Order. If you have any questions 
regnrding this notice, or require assii,tance in meeting these specifications, please call. 

Sincerely, 

~uJ.~ 
Mike Blake 
E&S Program Manager 

Cc: Christcr Car3huh, Office of Community Dcvc:lopmcnt 
L:lura Edmonds. Offi,e of Community Development 

2 



L,:.: e:lb JUHN i'1i-1R5HClLL SWCD--" 3495022 

EROSION & SEDIMENT CONTROL 

INSPECTION REPORT 

Project Name: YINI HILL LANDBAY "G" 
Inspection Date: 12/30/03 Time: 10:30 AM 

File No 
Inspected by: Mike BlaKe 

Pre-construction Conference 

3 Clearing and Grubbing 

STAGg 0£ COl!,_STf!.UCTION 

2 Rough Grading 

Building Construction 

Finish Grading 

Final Stabilization 

·stale 0 if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

I 
I 

I 

COMMENTS: Second round of paving has occurred up to the end of Phase 1 (lots 91 and 26). Construction entrance 
placed at the end o# Osborne Drive. Basin 1#1 appears to have been pumped down for storm sewer construction. More 
rip rap has been placed at the SWM Pond #6 outfall channel at the request of the neighboring landowner. 

The followfng vlolatlons need to be corrected: 

1. MS-1l - Channel to pumpstat1on has been constructed. However soil stabilization maning is required in the bottom of 
the channel since the existing rip rap is no longer being used. (REPEAT VIOLATION) 

12/30 - More disturbance has occurred along this channel due to recent rip rap placement All disturbed 
areas must be seeded and mulched. Silt fence at edge of disturbance on "G" has been run over and needs to 
be re-installed. 

2. MS-1 - All areas that will remain dormant for longer than 30 days must be stabilized with temporary seed and mulch 
The following areas appear to meet this criteria and must be seeded and mulched: 

Lots 12-26 
Lot.s 91-94 

3. MS-11 - Install rip rap outlet protection at storm sewer outfall into sediment basin #1. 

4. MS-11 - Install rip rap outlet protection at storm sewer outfall structure -<38> into stream channel. Install silt fence, 
per approved plan, around culvert outlet. Seed and mulch all disturbed areas leading into channel. 

lodlvlg,ual Lots (K. Hovnanian) 
Lot 3 - install silt fence and construction entrance 
Lol 4 - install silt fence and construction entrance 
Lot 97 - foundation in place, repair silt fence, install construction entrance 
Lot 99 - foundation in place, repair silt fence, install construction entrance 

Verbal notification given to: Faxed to Kevin Friel 

Completion deadlineo: ~Ep 

Report prepared by: n · ~ 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel. Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 
George Rosenberger, K. Hovnanian 

From tha desK of . 
Mike Blal<:11 

E&S Program Managar 
John Marshall SWCD 

90 Ale1<11ndna Plk~. Suite 31 
Warrenton. VA 20186 

(540) 347-3120 
Fax: (540) 349-0378 



JUHN MARSHALL SWCD ~ 3477905 N0.265 

EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: YIHI HILL LANPBAY "G" 
Inspection Date: 11 /24/03 Time: 1 :30 PM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

E Clearing and Grubbing 

STAGE OF CONSTRUCTION 

3 Rough Grading Finish Grading 

Final Stabilization Building Construction 

·state D ,I 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

-

COMMENTS: All lots that are al final grade need 10 be seeded and mulctied as soon as possible. Storm sewer being 
constructed along Sutherland Court. 

The following violations need to)>e coJrec\ed: 

1. MS-11 - Channel to pumpstation has been constructed and all disturbed areas seeded and mulched. However soil 
stabilization matting is required in the bottom of the channel since the existing rip rap is no longer being used. 

The following violatioos have been correcteg: 

2. MS-1 -Waterline crossing to Landbay "F" has been seeded and mulched Grass starting to come up. 

3. MS-4 - Silt fence below seelimen! trap #4 has been repaired. 

4. MS·10- Curb and drop inlet protections have been cleaned out. 

.. The growing seosan Is quickly coming to an end. Therefore It Is CRITICAL that all disturbed areas that can be 
seeded and mulched ar-e done so immediately. •• 

Verbal notification given to: Faxed to Kevin Friel 

Completion deadlines: ~ASSED 

Report prepared by: Y.M:J?W. ~ 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, Willlam A. H.uel, Inc. 

Frort'I the desk of... 
Mika S1aJ<a 

E&S Program Manager 
John Marshall swco 

98 A1exa11drla Pike, Suite 31 
Warrenton, VA 20186 

(S40) 3,47-3120 
F'ax; (540) 349-0878 

Gl04 



ERuSION & SEDIMENT CON', ,.(QL 

INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" 
Inspection Date: 10/30/03 Time: 10:30 AM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

3 Clearing and Grubbing 

STAGE OF CONSTRUCT/ON 

3 Rough Grading 

Building Construction 

Finish Grading 

Final Stabilization 

·state D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Some of the items from the Notice of Violation dated 10/17/03 have been addressed, however not all of the 
violations have been corrected. To avoid a STOP WORK ORDER on this project, the following violations must be 
addressed immediately. 

Lots 1-4, 9-11 and 97-100 have been seeded and mulched. Areas along Cray Drive have also been seeded and 
mulched. Looks very good. 

The following violations need to be corrected: 

1. MS-1 - Sanitary sewer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along 
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched and stabilized with 
rip rap (as shown on the plan). (REPEAT VIOLATION) 
• 10/30 - Topsoil currently being deposited on easement. Channel is being constructed. Complete work and 

stabilize with seed, mulch and rip rap in channel. 

2. MS-1 -Waterline crossing to Landbay "F" complete. Seed and mulch all disturbed areas immediately. (REPEAT 
VIOLATION) 
• 10/30 - In discussions with Junior on October 21 51

, he indicated that a gas line still had to be constructed through 
this easement. I told him that if this was the case, then they would need to install silt fence on both sides of the 
stream crossing. Silt fence not yet installed. Install silt fence or seed and mulch all disturbed areas. 

3. MS-4- Repair silt fence below sediment trap #4. (REPEAT VIOLATION) 
• 10/30 - Silt fence still in disrepair. 

4. MS-10 - Clean out all curb and drop inlet protections. 

The following violations have been corrected: 

5. MS-17 - Construction entrances will be installed at the end of the pavement after the next sections are paved. 

6. MS-1 -All disturbed areas along Cray Drive and Rogues Road have been seeded and mulched. 

"*The growing season is quickly coming to an end. Therefore it is CRITICAL that all disturbed areas that can be 
seeded and mulched are done so immediately. ** 

Verbal notification given to: Faxed to Kevin Friel 

Completion deadlines: , P~SSED 

Report prepared by: ~1 \!J. ~ 
Mike Blake 

From the desk of... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



17:28 JOHN MARSHALL SWCD ~ 3477905 

EROSrON & SEDIMENT CONTROL 

INSPECTION REPORT 

Project Name: Ylt,J HILL LANQBAY "G" 
Inspection Data: 10/30/03 Time: 10:30 AM 

File No 
Inspected by: 

NO. 186 

Mike Blake 

Pre-construction Conference 

E Clearing and Grubbing 

STAGE Of CONSTRUCTION 

2: Rough Grading 

Bulfding Construction 

Finish Grading 

Final Stabilization 

·state D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Some of the items from the Notice of Violation dated 10/17/03 have baen addressed, however not all of the 
violations have been corrected. To avoid a STOP WORK ORDER on this project, the following violations must be 
addressed immediately. 

Lots 1-4, 9-1 l and 97-100 have been 5eeded and mulched. Areas along Cray Drive have also been seeded and 
m1;lched. Looks very good. 

The foUow1ng !(loratlons need to be eorreeteg: 

, . MS-1 - Sanitary sewer line has been constructed from pumpstation to Sutherland Coun. All disturbed areas along 
sanitary line, partic1.1tarly from sediment trap #4 to the pumpstation, mus·t be seeded and mulched and stabilized with 
rip rap (as shown on the plan). (REPEAT VIOLATION) 
• 10/30- Topsoil currently being deposited on easement. Channel 1s being constructed. Complete work and 

stabilize with seed. mulch and rip rap in channel. 

2. MS-1 -Waterline crossing to Landbay "F" complete. Seed and mulch all disturbed areas immediately. (REPEAT 
VIOLATION) 
• 10/30 - In discussions with Junior on October 21", he indicated that a gas line still had to be constructed through 

this easement. I told him that If this was the case, then they would need to install silt lence on both sides of the 
stream crossing_ Silt fence not yet installed. Install slit fence or seed and mulch all disturbed areas. 

3. MS-4 - Repair silt fence below sediment trap #4. (REPEAT VIOLATION) 
• 10/30 - Silt fence still in disrepair. 

4. MS-10 - Clean out all curb and drop lnler protections. 

The tollowJng violations have been eorrecte~:(: 

5. MS-17 - Construction entrances will be installed at the end of tne pavement after the next sections are paved. 

6. MS·1 - All disturbed areas along Cray Drive and Rogues Road have been seeded and mulched 

.. The growing season Is quickly coming to sn end. Therefore It is CRITICAL that all disturbed areas that can be 
seeded and mulched are done so Immediately. •• 

Verbal notification given to: faJ(ad to Kevin Friel 

Completion deadlines: , P~SSED 

Report prepared by: Th.Jw_ \AJ, ~ 
Mike Blake 

From the deslo: of... 
Mil<11 Blake 

E&S Program Ma,iager 
JOM Marshall SWCD 

99 Alekl3ndrla Pike, Sulla 31 
W6mmton, VA 20186 

(540) 347.3120 
Fli.lC: (540) 349-0878 



Kevin Friel 
Miller & Smith 

John Marshall 
Soil & Water Conservation 

District 
Commonwealth of Virginia 

98 Alexandria Pike, Suite 31, Warrenton, VA 20186-2849 
(540) 347-3120 

October l 7, 2003 

P.O. Box 861456 
Warrenton, VA 20187-1456 

Re: Vint Hill, Landbay's "G" and "H" 

Dear Mr. Friel: 

?~ 
VIRGINIA SOIL & WATER 

CONSERVATION 

The most recent Erosion and Sediment Control Inspection (10/17/03) of the property reveals the 
previously recorded problems requiring corrective action remained unchanged. Violations of the 
Virginia Erosion and Sediment Control Law cited on the last inspection report, dated 9/17/03, 
include the following: 

Landbay "G" 

• Minimum Standard 1 states that permanent soil stabilization shall be applied to 
denuded areas within seven days after final grade is reached on any portion of the site. 
Temporary soil stabilization shall be applied within seven days to denuded areas that 
may not be at final grade but will remain dormant for longer than 30 days. Several 
areas identified on the attached report should have already been stabilized. These areas must 
be stabilized immediately due to the end of the growing season. 

:Minimum Standard 17 states that "where construction vehicle access routes intersect 
paved or public roads, provisions shall be made to minimize the transport of sediment 
by vehicular tracking onto the paved surface." Construction entrances must be installed at 
the end of all paved surfaces. 

Landbay "H" 

• Minimum Standard 1 states that permanent soil stabilization shall be applied to 
denuded areas within seven days after final grade is reached on any portion of the site. 
Temporary soil stabilization shall be applied within seven days to denuded areas that 
may not be at final grade but will remain dormant for longer than 30 days. Several 
areas identified on the attached report should have already been stabilized. These areas must 
be stabilized immediately due to the end of the growing season. 

"Conserving Natural Resources for a Better Environment" 



• Minimum Standard 6 states that sediment traps and basins shall be designed and 
constructed based upon drainage area served by the trap. Sediment basin #1 has been 
driven over and disturbed. Reconstruct emergency spillway to appropriate dimensions, and 
seed and mulch all disturbed areas behind the basin and diversion dikes. 

• Minimum Standard 11 states that before newly constructed storm water conveyance 
channels or pipes are made operational, adequate outlet protection and any required 
temporary or permanent channel lining shall be installed in both the conveyance 
channel and receiving channel. Rip rap is needed at the natural stream channel outfall just 
above the current rip rap at storm structure <58>. The stream channel will downcut into the 
embankment if rip rap is not placed. 

• Minimum Standard 17 states that "where construction vehicle access routes intersect 
paved or public roads, provisions shall be made to minimize the transport of sediment 
by vehicular tracking onto the paved surface." Construction entrances must be installed at 
the end of all paved surfaces. 

Please consider this a Notice to Comply. Failure to meet the requirements of the above 
Minimum Standards by 10/24/03 may result in a Stop Work Order. To avoid future Notices, 
all violations on the attached inspection reports must be corrected. If you have any questions 
regarding this notice, or require assistance in meeting these specifications, please call. 

~eDv\JtUL 
Mike Blake 
E&S Program Manager 

Cc: Christer Carshult, Office of Community Development 
Laura Edmonds, Office of Community Development 

2 



EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: VINT HILL LAND BAY "G" 
Inspection Date: 10/17/03 Time: 11 :00 AM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

.3 Clearing and Grubbing 

STAGE OF CONSTRUCTION 

.3 Rough Grading Finish Grading 

Final Stabilization Building Construction 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: A Notice of Violation letter has been issued for the repeat violations listed below. Sediment basins are 
holding up OK. 

The following violations need to be corrected: 

1. MS-1 - Sanitary sewer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along 
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched and stabilized with 
rip rap (as shown on the plan). (REPEAT VIOLATION) 

2. MS-17 - Install construction entrances at the end of all paved roads. (REPEAT VIOLATION) 

3. MS-1 -Waterline crossing to Landbay "F" complete. Seed and mulch all disturbed areas immediately. 

4. MS-4 - Repair silt fence below sediment trap #4. 

5. MS-1 - Seed and mulch all disturbed areas along Cray Drive and at the ingress/egress to Rogues Road. 

**The growing season is quickly coming to an end. Therefore it is CRITICAL that all disturbed areas that can be 
seeded and mulched are done so immediately. ** 

Verbal notification given to: Faxed to Kevin Friel 

Completion deadlines: , Ojober 24, 2003 

Report prepared by: ~..v (AJ , {!t,k,~ 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of ... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



-..f~ 

ERuSION & SEDIMENT CON1 ttOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAV "G" 
Inspection Date: 9/17/03 Time: 3:00 PM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

2 Clearing and Grubbing 

STAGE OF CONSTRUCTION 

2 Rough Grading 

Building Construction 

Finish Grading 

Final Stabilization 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: The contractor has done extensive work to bring the site into compliance. Overall, the site is in good 
shape now with a few things remaining to be done. 

The following violations need to be corrected: 

1. MS-1 - Sanitary sewer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along 
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched and stabilized with 
rip rap (as shown on the plan). (REPEAT VIOLATION) 

2. MS-17 - Install construction entrances at the end of all paved roads. 

The following violations have been corrected: 

3. MS-11 - Rip rap outlet protection installed at the barrel on sediment basin #1. 
• 9/17 - Not field checked, but Junior indicated that this has been completed. 

4. MS-6 - Sediment basin #2 is being reconstructed. A new barrel has been installed and the dam embankment is 
being reconstructed. Site has been prepped to drain to the basin. 

5. MS-6 - Sediment trap #3 has been cleaned out. 

6. MS-6 - Most of the stockpiled material has been removed from sediment basin #1. 

7. MS-4 - Silt fence has been installed along access road behind lot 62. 

8. MS-4 - Silt fence has been installed behind lots 96-100, as shown on E&S plan. 

9. MS-10 - Silt fence inlet protection at structures <5> and <7> has been repaired. 

Verbal notification given to: Junior, Kevin Friel 

Completion deadlines: ~ 

Report prepared by: W · &lLu 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



ERvSION & SEDIMENT CONi riOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" 
Inspection Date: 9/15/03 Time: 11 :45 AM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

3 Clearing and Grubbing 

STAGE OF CONSTRUCTION 

3 Rough Grading 

Building Construction 

Finish Grading 

Final Stabilization 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: No changes to site since 8/27/03 inspection. Portions of Cray Drive and Osborne Drive and all of 
Mauchley Court have been paved. 

The following violations need to be corrected: 
1. MS-11 - Install rip rap outlet protection at the barrel on sediment basin #1. (REPEAT VIOLATION) 

• 9/15 - No change, rip rap stiff needed 

2. MS-1 - Sanitary sewer line has been constructed from pumpstation to Sutherland Court. Alf disturbed areas along 
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched and stabilized with 
rip rap (as shown on the plan). (REPEAT VIOLATION) 

3. MS-6 - Sediment basin #2 is no longer functional. (REPEAT VIOLATION) 
• Restore basin volume capacity by removing soil to the left of the riser 
• Restore embankment height, requiring all runoff to leave through the principal spillway (riser) 
, Make sure barrel outlet is not blocked, allowing runoff to exit site 
• Repair silt fence at barrel outlet 
• Reconstruct diversion dikes so that all upslope drainage reaches the sediment basin. This may require the 

movement/alteration of the stockpiles on either side of the basin. 

4. MS-6 - Sediment trap #3 needs to be cleaned out. Restore wet storage (below rock weir) to 1.5' depth. (REPEAT 
VIOLATION) 

5. MS-17 - Install construction entrances at the end of all paved roads. 

6. MS-6 - Remove stockpiled material out of sediment basin #1 to restore volume of basin. 

7. MS-4 - Install silt fence along access road behind lot 62 to capture all sediment bypassing perimeter E&S controls 
(shown on E&S plan). 

8. MS-4 - Install silt fence behind lots 96-100, as shown on E&S plan. 

9. MS-10 - Repair sift fence inlet protection at structures <5> and <7>. 

The following violations have been corrected: 
1 O. MS-4 - A sediment trap has been installed below sanitary sewer work east 

of existing SWM pond. 

Verbal notification given to: Junior, faxed to Kevin Friel 
Completion deadlines: ~ ~ 
Report prepared by: Lu . 

Mike Blake 

From the desk of ... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



08:39 JOHN MARSHALL SWCD ~ 3477905 

John Marshall SWCD 
98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 
(540) 34 7-3120 
(540) 349-0878 (fax) 
E-mail address: michael•blake@va.nacdnet.org 

To: From, Mike Blake 

Fax: Datoi 9/16/03 
)47-7!)05 

Phone: Pages: 4 (including cover) 

Re: Vint Hill Cc: 

0 Urgent O for Review O Please Comment O Please Reply 

Kevin 

N0.024 

D Please Recycle 

Here are my inspection reports from yesterday. I spoke w1\h Junior yesterday in the field about these 
repeat violations. We naad to make sure these things are taken care quickly I'm not issuing a Notice 
of Violation let1er with the understanding that these violations will be corrected. 

If you have any questions. let me know. 

Thanks 

Mike 



08:39 JOHN MARSHALL SWCD ~ 3477905 

EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: YINI HILL LANQBAX "G" 
Inspection Date: --9L.1.5fil3-. Time: 11 :45 AM 

FIie No. 
Inspected by: Mike Blake 

Pre-consrruction Conference 

~ Clearing and Grubbing 

STAGE Of CONSTRUCTION 

2 Rough Grading Finish Grading 

Final Stabilizarion Building Construction 

'State 0 if 
Regularion repeat 
(section) violation Problem location & description Corrective action required 

N0.024 

Deadline 

COMMENTS: No changes to srre since 8/27/03 inspection. Portions ot Cray Drive and Osborne Drive and all of 
Mauchley Court have been paved. 

The fo(lowjnq viola,tions need to be corrected: 
1. MS-11 - Install np rap outlet protection at the barrel or, sediment basin #1. (REPEAT VIOLATION) 

• 9/15 - No change, rip rap still needed 

2. MS-1 - Sanitary sewer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along 
sanitary line, panicularly from sediment trap #4 to the pumpsratlon, must be seeded and mulched and stabilized with 
rip rap (as shown on the plan). (REPEAT VIOLATION) 

3. MS-6 - Sediment basin #2 is no longer functional. (REPEAT VIOLATION) 
Restore basin volume capacily by removing soil to the left of the riser 

• Restore embankment height, requiring all runoff to leave through the principal spillway (riser) 
• Make sure barrel outlot is not blocked, allowing runoff to exit sit9 
• Repair silt fence at barrel outlet 
• Reconstruct diversion dikes so that all Ltpslope drainage reaches the sediment basin. This may require the 

movement/alteration of the stockpiles on either side of the basin. 

4. MS-6 - Sediment trap #3 needs to be clMned out. Restore wet storage (below rock weir) to 1.s· depth. (REPEAT 
VIOLATION) 

5. MS-17 - Install construction entrances at the end of all paved roaas. 

6. MS-6 - Remove stockpiled material out of sediment basin '11 to restore volume of basin. 

7. MS-4 - Install sill fence along access road behind lot 62 to capture all sed,mant bypassing perimeter E&S controls 
(ShOWr'I on E&S plan). 

6. MS-4 - install sill fence behind lots 96·100, as shown on E&S plan. 

9. MS-10 - Repair silt fence inlet protection at structures <5> and <7>. 

I.he following violations have been corrected: 

Gl02 

10 MS·4 -A sediment trap has been installed below sanitary sewer work east 
of e>eisting SWM pond. From Iha desk of ... 

Verbal notification given to: Junior, faxed ro Kevin F=riel 

Completion deadline,:~ ~ 
Report prepared by: /41. 

Mike Bl!lke 

Mll<e Blake 
E8.S Program Manag9r 

John Maret'lall SWCD 
98 Alaxaridrla Pike. Suite 31 

W11rre1"1\on, VA 20186 

(540) 347-3120 
Faic (~O) 349·0878 



EROSION & SEDIMENT CONTtiOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBA Y "G" 
Inspection Date: 8/27/03 Time: 10:45 AM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

3 Clearing and Grubbing 

*State D if 
Regulation repeat 

STAGE OF CONSTRUCT/ON 

3 Rough Grading 

Building Construction 

Finish Grading 

Final Stabilization 

(section) violation Problem location & description Corrective action required 

COMMENTS: Curb is being poured along portions of Cray Drive and Osborne Drive. 

The following violations need to be corrected: 

1. MS-11 - Install rip rap outlet protection at the barrel on sediment basin #1. (REPEAT VIOLATION) 
• 8/27 - No change, rip rap still needed 

Deadline 

2. MS-1 -s'anitary sewer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along 
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched. 

3. MS-6 - Sediment basin #2 is no longer functional. 
• Restore basin volume capacity by removing soil to the left of the riser 
•· Restore embankment height, requiring all runoff to leave through the principal spillway (riser) 
• Make sure barrel outlet is not blocked, allowing runoff to exit site 
• Repair silt fence at barrel outlet 

4. MS-6 - Sediment trap #3 needs to be cleaned out. Restore wet storage (below rock weir) to 1.5' depth. 

The following violations have been corrected: 

5. MS-4 - A sediment trap has been installed below sanitary sewer work east of existing SWM pond. 

Verbal notification given to: Junior, faxed to Kevin Friel 

Completion deadlines: Snr 10, 2003 

Report prepared by: 'r\ ~ · U} · ~ 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of ... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



16: 13 JOHN MARSHALL SWCD ~ 3477905 

EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: VINT HtLL LANDBAY "G" 
Inspection Date: 8/27/03 Time: 10:45 AM_ 

Fila No. 
Inspected by: 

N0.932 

Mike Blake 

Pre-construction Conference 

E Clearing and Grubbing 

STAGE DF CONSTRUCT/ON 

3 Rough Grading 

Building Construction 

Finish Grading 

Final Stabilization 

·State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Curb is being poured along portions of Cray Drive and Osborne Drive 

The followlnq violations need to be corrected: 

1. MS·11 - lr,stall rip rap outlet protection at the barrel on sediment bas,n #1. (REPEAT VIOLATION) 
• 8/27 - No change, rip rap st,11 needed 

2. MS·t - Sanitary sawer line has been constructed from pumpstation to Sutherland Court. All disturbed areas along 
sanitary line, particularly from sediment trap #4 to the pumpstation, must be seeded and mulched 

3. MS-6 - Sediment basin '12 is no longer functional. 
• Restore ba:sin volume capacity by removing soil to the left of the riser 
• Restore embankment height, requiring all runoff to leave through the principal spillway (riser) 
• Make sure barrel outlet is not blocked, allowing runoff to exit site 
• Repair silt fence at barrel outlet 

4 MS·6 - Sediment trap #3 needs to be cleaned out. Restore wet storage (below rock weir) to 1 .5' depth. 

'.th,e following vlolatlons have been corrected; 

5. MS-4 -A sediment trap has been installed below sanitary sewar work east of existing SWM pond. 

Verbal notification given to: Junior, faxed to Kevin Friel 

Completion deadllnosThen 10, 2003 . 

Report prepared by: a lJ) · eR,.L 
Mike Blake 

Written notification given ta: Vint Hill EDA 
Kevin Friel, Miller &. Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of.. 
Mike Blake 

E&S Program Manllger 
Jonn MarsMII swco 

98 Alexandna P1k;;, SultG 31 
Wal'fel'\IOn, ·./A 20186 

(S'IO) 347·::mo 
Fox· (540) 349-087B 



ERuSION & SEDIMENT coN·1 NOL 
INSPECTION REPORT 

Project Name: VINT HILL LAN OBA Y "G" 
Inspection Date: 7/29/03 Time: 11 :00 AM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

3 Clearing and Grubbing 

STAGE OF CONSTRUCTION 

3 Rough Grading 

Building Construction 

Finish Grading 

Final Stabilization 

·state D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Entire site not checked for compliance. Only the areas along the existing SWM pond and adjacent to Land 
Bay"H". 

The following violations need to be corrected: 

1. MS-11 - Install rip rap outlet protection at the barrel on sediment basin #1. (REPEAT VIOLATION) 
• 7/16.- Outlet channel constructed. Rock check dam built beside diversion dike and silt fence. Silt fence 

blown out - repair. VOOT #3 stone used as outlet protection has blown out - install rip rap. 
• 7/29 - Not field checked. Needs to be completed if not already done so. 

2. MS-4 -A sediment trap needs to be installed below sanitary sewer work east of existing SWM pond. This should be 
installed in the rip rap channel below disturbance. Once sanitary work is completed in this channel, it must be 

, stabilized with rip rap, seed and mulch. 

3. MS-4 -Water currently being pumped out of sanitary line into stream. This is not a violation, however this is a 
warning that all pumping operations from the site MUST be filtered through a sediment trapping measure. The silt 
sac is the best measure to use. It appears that sediment trap #4 may have to be dewatered for sewer line 
construction. This protocol must be followed and the sediment trap must be reconstructed, seeded and mulched 
following sewer line construction. 

The following violations have been corrected: 

4. MS-4 - Silt fence down beside sediment trap #4. 
• 7/29 - Silt fence repaired. 

5. MS-4 - Silt fence is needed on either side of the outfall channel behind sediment basin #2 to protect the channel from 
upslope sedimentation. 

• 7/29 - Silt fence installed. 

Verbal notification given to: Kevin Friel 

Completion deadlines: ~ 

Report prepared by: · uJ. ~ 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of ... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



EkuSION & SEDIMENT CON I AOL 
INSPECTION REPORT 

Project Name: VINT HILL LAND BAY "G" 
Inspection Date: 7/16/03 Time: 2:30 PM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

3 Clearing and Grubbing 

STAGE OF CONSTRUCTION 

3 Rough Grading Finish Grading 

Final Stabilization Building Construction 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Heavy rain last week. Construction entrance looks OK. Sanitary sewer being laid around Mauchley Court. 

The following items need to be completed: 

1. MS-11 - Install rip rap outlet protection at the barrel on sediment basin #1. (REPEAT VIOLATION) 
• 7/16 - Outlet channel constructed. Rock check dam built beside diversion dike and silt fence. Silt fence 

blown out - repair. VDOT #3 stone used as outlet protection has blown out - install rip rap. 

2. MS-4 - Silt fence down beside sediment trap #4. Repair. 

3. MS-4 - Silt fence is needed on either side of the outfall channel behind sediment basin #2 to protect the channel from 
upslope sedimentation. 

The following violations have been corrected: 

4. MS-6 - Baffles have been installed in both basins. Baffle in sediment basin #2 was not installed according to field 
change. 

5. MS-6 - Sediment basin #2 has been increased. 

6. MS-4 - Tree protection to the left of the construction entrance and along Rt. 602 has been repaired. 

7. MS-6 - Sediment trap #6 appears to be functioning as designed. 

8. MS-4 - Rock check dam has been installed in existing channel along access road just above existing triple culvert 
leading into SWM pond. 

Verbal notification given to: Kevin Friel 

Completion deadlines: PASSED 

rfurkJw.~ Report prepared by: 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of ... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



14:06 JOHN MARSHALL SWCD ~ 3477905 N0.783 

EROSION & SEDIMENT CONTROL 
INSPECTION REPORT 

Project Name: 'ilNI HlLL LANDBAY "G" 
Inspection Date: 7116/03 Time: 2:30 PM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

,:: Clearing and Grubbing 

STAGE OF CONSTRUCT/Of/. 

2 Rough Grading Finish Grading 

Final Stabilization Building Construction 

·state D if 
Regulation re pear 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Heavy rain last week. Construction entrance looks OK. Sanitary sewer being laid around Mauchley Court. 

The lollowing jtems need to be completed: 

1. MS-11- Install rip rap ourle'tpratection a·t the barrel on sediment basin 111. (REPEAT VIOLATION) 
• 7/16 - Outlet channel constructed. Rock check earn built beside diversion dike and silt fence Silt fence 

blown out - repair. VDOT #3 stone used as outlet protection has blown out - install rip rap. 

2. MS-4 - Sill fence down beside sediment trap #4. Repair. 

3. MS·4 - Sill fence is needed on either side of the outfall channel benind sediment basin ff2 to protect the channel from 
upslope sedimentation. 

The fo!lowjng v/olatlons have bean corrected: 

4. MS·6 - Battles have been installed in both basins. Baffle in sediment basin #2 was not installed according to field 
change. 

5. MS-6 - Sediment basin 1#2 has been increased. 

6. MS-4 - Tree protection to the left of the construction entrance and along At. 602 has been repaired. 

7. MS·6 - Seaiment trap #6 appears to be functioning a6 designed. 

8. MS-4 - Rock check dam has been installed in e)(lst,ng channel along access road just above existing triple culven 
leading into SWM pond. 

Verbal notification given to: Kevin Friel 

Completlon deadlines: PASSED 

Report preparecf by: 'YM~ W · ~ 
Mike Blal<e 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, WIUiam A. Hazel. Inc. 

From 111e (ls&k al ..• 
Mil<e Blake 

E&S Program Manager 
John Marshall SWCD 

96 Als1eandriB Pike. Suite 31 
Warrenton. VA 20186 

(540) 34 7-3120 
r=ax: (540) 3119-0878 

[;102 



EROSION & SEDIMENT CON I rlOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" 
Inspection Date: 6/17/03 Time: 3:30 PM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

3 Clearing and Grubbing 

STAGE OF CONSTRUCTION 

3 Rough Grading Finish Grading 

Final Stabilization Building Construction 

·state D if 
Regulation repeat 
{section) violation Problem location & description Corrective action required 

COMMENTS: Weather has been extremely wet. Roads are roughed in. Rain today. No one on site. 

The following items need to be completed: 

Deadline 

1. MS-11 - Install rip rap outlet protection at the barrel on sediment basin #1. Construct outlet channel as shown on the 
E&S plan, including rock check dam. Alter silt fence behind channel. Seed and mulch all disturbed areas in and 
around outlet channel. (REPEAT VIOLATION) 

• 6/17 - Still no rip rap outlet protection at barrel. Outlet channel has been constructed, seeded and mulched. 
Rock check dam should be placed in channel. 

2. MS-6 - Install baffles in both sediment basins. The placement of the baffle on sediment basin #2 has been altered in 
the field. When dewatering the basins to install the baffles, pump water into the neighboring sediment traps to filter 
the water. (REPEAT VIOLATION) 

• 6/17 - Baffles still not installed. 

3. MS-6 - Sediment basin #2 was moved and its dam embankment is the existing trail. Tied the riser into the existing 
culvert pipe. Increase capacity of basin to assure it is large enough to adequately handle the drainage area. 
(REPEAT VIOLATION) 

• 6/17 - Sediment basin still not enlarg~d to handle drainage area. 

4. MS-4 - Tree protection to the left of the construction entrance and along Rt. 602 has been driven through. Repair 
tree protection to protect tree save/buffer area. 

5. MS-6 - Sediment trap #6 does not appear to be filling up with runoff as designed. Check for leaks in outlet structure. 

6. MS-4 - Install rock check dam in existing channel along access road just above existing triple culvert leading into 
SWM pond. Sediment leaving site via channel into pond. 

The following violations have been corrected: 

7. MS-5 - The diversion dikes and dam embankments have been compacted, shaped and seeded and mulched. 

8. MS-6 - The emergency spillway on sediment basin #1 has been constructed, seeded and mulched. 

9. MS-4 - Sediment trap at entrance is small, but in place. Grass coming up on embankment. May need to be enlarged 
at a future date. 

Verbal notification given to: Faxed to Kevin Friel 
Completion deadlines: PA~ , ~ 
Report prepared by: o/'. (A) , 

Mike Blake 



ERUSION & SEDIMENT CON~1 ttOL 
INSPECTION REPORT 

.• Project Name: VINT HILL LAND BAY "G" 
Inspection Date: 5/30/03 Time: 10:30 AM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

3 Clearing and Grubbing 

STAGE OF CONSTRUCT/ON 

3 Rough Grading Finish Grading 

Final Stabilization Building Construction 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Weather has been extremely wet. Little progress has been made on site. Roads are roughed in. 

The following items need to be completed: 

1. MS-5 - The diversion dikes and dam embankments have not been adequately compacted/constructed. All diversion 
dikes (with the exception of the dike leading into sediment basin #1 that has been seeded) need to be compacted. 
The dam embankments on sediment basin #1 and all sediment traps need to be compacted and dressed up. Seed 
and mulch all dikes and embankments following compaction. (REPEAT VIOLATION) 

2. MS-6 - Sediment basin #1 does not have an emergency spillway. Construct spillway as shown on the E&S plan. 
(REPEAT VIOLATION) 

3. MS-11 - Install rip rap outlet protection at the barrel on sediment basin #1. Construct outlet channel as shown on the 
E&S plan, including rock check dam. Alter silt fence behind channel. Seed and mulch all disturbed areas in and 
around outlet channel. (REPEAT VIOLATION) 

4. MS-6 - Install baffles in both sediment basins. The placement of the baffle on sediment basin #2 has been altered in 
the field. When dewatering the basins to install the baffles, pump water into the neighboring sediment traps to filter 
the water. (REPEAT VIOLATION) 

5. MS-4 - Install the sediment trap located beside the construction entrance. (REPEAT VIOLATION) 

6. MS-6 - Sediment basin #2 was moved and its dam embankment is the existing trail. Tied the riser into the existing 
culvert pipe. Increase capacity of basin to assure it is large enough to adequately handle the drainage area. 
(REPEAT VIOLATION) 

The following observations were made: 

7. Silt fence has been installed behind sediment basin #1 where tree protection was incorrectly placed. 

Verbal notification given to: Kevin Friel - Kevin said that they will make the corrections once the weather allows. 

Completion deadlines: PASSED - Deadline extended due to weather 

Report prepared by: ~-~ 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of ... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



ERuSION & SEDIMENT CON1 tlOL 
INSPECTION REPORT 

Project Name: VINT HILL LANDBAY "G" 
Inspection Date: 5/15/03 Time: 11 :30 AM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

B Clearing and Grubbing 

STAGE OF CONSTRUCTION 

B Rough Grading 

Building Construction 

Finish Grading 

Final Stabilization 

*State 0 if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: E&S controls have been installed. Walked site with Kevin and Junior (William A. Hazel, Inc.). 

The following items need to be completed: 

1. MS-5 - The diversion dikes and dam embankments have not been adequately compacted/constructed. All diversion 
dikes (with the exception of the dike leading into sediment basin #1 that has been seeded) need to be compacted. 
The dam embankments on sediment basin #1 and all sediment traps need to be compacted and dressed up. Seed 
and mulch all dikes and embankments following compaction. 

2. MS-6 - Sediment basin #1 does not have an emergency spillway. Construct spillway as shown on the E&S plan. 

3. MS-11 - Install rip rap outlet protection at the barrel on sediment basin #1. Construct outlet channel as shown on the 
E&S plan, including rock check dam. Alter silt fence behind channel. Seed and mulch all disturbed areas in and 
around outlet channel. 

4. MS-6 - Install baffles in both sediment basins. The placement of the baffle on sediment basin #2 has been altered in 
the field. When dewatering the basins to install the baffles, pump water into the neighboring sediment traps to filter 
the water. 

5. MS-4 - Install the sediment trap located beside the construction entrance. 

6. MS-6 - Sediment basin #2 was moved and its dam embankment is the existing trail. Tied the riser into the existing 
culvert pipe. Increase capacity of basin to assure it is large enough to adequately handle the drainage area. 

The following observations were made: 

7. It was agreed upon that sediment trap #1 does not have to be installed yet, due to activity on Landbay "H". 

8. Sediment trap #4 was pushed back to the edge of the pond to capture further disturbance. Trap appears to be 
oversized and should handle any extra drainage area efficiently. 

Verbal notification given to: Kevin Friel, Junior 

Completion deadlines: 5/29/03 

Report prepared by: ~l'W~ w rm,/ 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of ... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



ERuSION & SEDIMENT CON1 riOL 
INSPECTION REPORT 

Project Name: VINT HILL LAND BAY "G" 
Inspection Date: 5/15/03 Time: 11 :30 AM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

3 Clearing and Grubbing 

STAGE OF CONSTRUCT/ON 

3 Rough Grading 

Building Construction 

Finish Grading 

Final Stabilization 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: E&S controls have been installed. Walked site with Kevin and Junior (William A. Hazel, Inc.). 

The following items need to be completed: 

1 . MS-5 - The diversion dikes and dam embankments have not been adequately compacted/constructed. All diversion 
dikes (with the exception of the dike leading into sediment basin #1 that has been seeded) need to be compacted. 
The dam embankments on sediment basin #1 and all sediment traps need to be compacted and dressed up. Seed 
and mulch all dikes and embankments following compaction. 

2. MS-6 - Sediment basin #1 does not have an emergency spillway. Construct spillway as shown on the E&S plan. 

3. MS-11 - Install rip rap outlet protection at the barrel on sediment basin #1. Construct outlet channel as shown on the 
E&S plan, including rock check dam. Alter silt fence behind channel. Seed and mulch all disturbed areas in and 
around outlet channel. 

4. MS-6 - Install baffles in both sediment basins. The placement of the baffle on sediment basin #2 has been altered in 
the field. When dewatering the basins to install the baffles, pump water into the neighboring sediment traps to filter 
the water. 

5. MS-4 - Install the sediment trap located beside the construction entrance. 

6. MS-6 - Sediment basin #2 was moved and its dam embankment is the existing trail. Tied the riser into the existing 
culvert pipe. Increase capacity of basin to assure it is large enough to adequately handle the drainage area. 

The following observations were made: 

7. It was agreed upon that sediment trap #1 does not have to be installed yet, due to activity on Landbay "H". 

8. Sediment trap #4 was pushed back to the edge of the pond to capture further disturbance. Trap appears to be 
oversized and should handle any extra drainage area efficiently. 

Verbal notification given to: Kevin Friel, Junior 

Completion deadlines: 5/29/03 

Report prepared by: ")~ W. ML/ 
Mike Blake 

Written notification given to: Vint Hill EDA 
Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of... 
Mike Blake 

E&S Program Manager 
John Marshall SWCD 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 



ERuSION & SEDIMENT coN·· . ,OL 
INSPECTION REPORT 

Project Name: VINT HILL LAND BAY "G" 
Inspection Date: 4/22/03 Time: 2:00 PM 

File No. 
Inspected by: Mike Blake 

Pre-construction Conference 

3 Clearing and Grubbing 

STAGE OF CONSTRUCT/ON 

Rough Grading Finish Grading 

Final Stabilization Building Construction 

*State D if 
Regulation repeat 
(section) violation Problem location & description Corrective action required Deadline 

COMMENTS: Site is still in the process of being cleared. Burn piles still on site. E&S controls are roughed in on site. 
Tree protection and silt fence has been installed on site. Sediment basins, traps and diversion dikes have been roughly 
installed. Tree protection behind sediment basin #1 has been altered from the plan. Sediment trap #4 has been moved 
back, off the existing path. Kevin will look into both of these deviations from the plan. Construction entrance is in place 
and looks good. 

Verbal notification given to: Kevin Friel 

Completion deadline°' m 
Report prepared by: · UJ -~ 

Mike Blake 

Written notification given to: Kevin Friel, Miller & Smith 
Butch Crouch, William A. Hazel, Inc. 

From the desk of... 
Mike Blake 

E&S Program Manager 
John Marshall SWCO 

98 Alexandria Pike, Suite 31 
Warrenton, VA 20186 

(540) 347-3120 
Fax: (540) 349-0878 




